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Fast-working kitchen helper! One that never grumbles at the 
garbage chore! It’s the Waste King Pulverator—which makes 
use of the dual load-carrying ability of a New Departure 
ball bearing for quick, efficient waste disposal. 


This New Departure supports the upper end of the motor 
shaft—carries both radial and thrust loads imposed in cutting 
food waste. It assures exact maintenance of the close relation- 
ship between the rotating blades and grind ring. 


Find out how New Departure ball bearings can improve your 
product. Talk with your New Departure sales engineer foday. 


NEW DEPARTURE SALES ENGINEERING OFFICES — AT YOUR SERVICE 


A New Departure 


BRISTOL #269 North Main St, 2-6371 
BOSTON 
517-A Park Square Bldg. Hancock 6-9867 
KANNAPOLIS, N.C. Box 1086 2-3181 
NEW YORK 1775 Broadway Circle 6-1540 
PHILADELEHIA 
854 f Luzerne St. Garfield 3-4136 
SYRACUS;: 2360 James St. 73-5195 
DETROIT 
7-122 General Motors Bidg., Trinity 2-4700 
CINCINNATI 2107 Carew Tower, Main 5783 
CLEVELAND 
3113 W. 110th St. Winston 1-5454 
INDIANAPOLIS 
1357 W. 18th St. Imperial 4680 
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PITTSBURGH 
Cathedral Mansions Mayflower 1-8100 
CHICAGO 3372 S. Mich. Ave., Wabash 2-5875 
DAVENPORT 
2212 E. 12th St. Davenport 7-7522 
KANSAS CITY 
1021 E. Linwood Blvd. Valentine 4939 
MILWAUKEE 
647 W. Virginia St. Broadway 6-9460 
ST. LOUIS 
3001 Washington Bivd. Franklin 6533 
LOS ANGELES 
5035 Gifford Ave. Logan 8-2301 
BERKELEY 1716 Fourth St., Landscape 6-8750 
SEATTLE 5000 First Ave. S. Lander 5920 
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ball bearing carries 
radial and thrust 
loads and assures 
exact alignment—in 
Given Manufacturing 
Company’s Waste 
King Pulverator. 
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*CHICAGO 6 


565 W. Washington Bivd. 
Phone CEntral 6-7320 


*CHICAGO 6 
aplete-Reading Elec. 
100 &. Jefferson ag = 
Phone CEntral 6-5390 


The ELECTRICAL INSULATION You Use: 


1. Is all the electrical insulation you buy completely ready (without further processing ) for 
fastest possible assembly into your equipment? 


e es _____No 


Are your fabricated electrical insulation parts accurate enough to prevent waste of material 
or time fitting them into position? 
Yes No 


Do you have modern, high-speed fabricating equipment designed to shear, sow, slit, die cut, 
crease, mill, form, cuff, of rotary-cut-mold insulating materials? 
Yes No 


Do you know what fabricating operations can be performed on all the different papers, plastic 
films, varnished oF coated fabrics, woods, fibres, reinforced oF laminated plastics, and combi- 
nation insulation materials? 


ae __No 


Do you have specialized fabricating know-how on these materials .- - what type of tools to 


use, how to compensate for moisture content, how tool heat affects the material, etc.? 


ae _No 


Is your turnover of fabricated parts row material stock fast enough to avoid expensive 
inventories? 


aie No 


— 


When you and IMC combine forces, the answer is YES 
to all these questions. That is why IMC is your one best 
source for fabricated insulators. 


More and more manufacturers of motors, transformers, 
controls, instruments, and other electric and electronic units 
are specifying IMC’s Inmanco fabricated electrical insula- 
tion parts. They are used for motor slot insulators, armature 
collars, wedges, coil separators, end laminations, core in- 
sulators, and switch insulators. 


Get in touch with your nearest IMC office to learn how 
Inmanco fabricated insulators can save you time and money. 


fabricated electrical insulation parts are 
made exclusively by Insulation Manufacturers Corporation, 
565 West Washington Blvd., Chicago 6, Ill. Phone CEntral 


6-7320—ask for Product Bulletin No. 499. 
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ELECTRICALLY ENERGIZED MACHINES, APPLIANCES AND. EQUIPMENT 





An Appraisal of Cold-Reduced Electrical Steels 80 
D. W. Thompson and G. R. Hemmeter cite definite advantages to steel 


producer and motor maker and user, but indicate that certain magnetic 
deficiencies are yet to be overcome. 


Multicontact General Purpose Connectors for Signal Corps ... . 85 
Milton Tenzer reviews the progress made in develogmne nt of connectors by 


Signal Corps and cites specific examples. New connector uses knife- blade 
contacts. 


How to Determine Response Time of Magnetic Amplifiers .... 90 
L. J. Johnson and S. E. Rauch describe graphical means by which the re- 
sponse speed of various types of magnetic amplifiers can be quickly found. 


Evaluating Dielectric Properties of Plastics Laminates 95 
S. W. Place discusses application significance of data obtained from an “MIT 
evaluation program over a frequency range of 10? to 101 cycles and at 
temperatures up to 250 C. 


Effect of NEMA’S Rerate Program on Non-Ventilated Motors . 102 


R. F. Woll analyzes the problem of fitting non-ventilated horsepower ratings 
into the new rerated frames. 


Plastics for Dual-Purpose Gear Materials 107 
M. R. Alexy reports on results of laboratory and fie ld test program to select 
a material able to provide for r-f isolation as well as for normal gear function. 


Novel Design Principles in Electronic Organ _ . 110 
George Hadden describes how 12 tone gene sabors are used to produce tones 
for entire keyboard, and other details contributing to design of organ for 
home, church and entertainment use. 


Human-Engineered Tactual Sensory Control System —_.. 118 
J. W. Bz allend and R. W. Hessinger describes an aircraft guidance control 
system that utilizes tactual stimuli operator. Other applications for tactual- 
type controls are explored. 


Electrical Contacts—IlI 122 
F. J. Spayth and V. E. Heil evaluate performance characteristics of three 
basic types of contact materials: pure metals, true alloys and silver semi- 
refractory compacts. 


Adjustable-Speed Thyratron Drive for a Series Motor .. 128 
W. J. Brown and W. T. Hotchkiss explain how special regulating circuits 
and a wide-angle phase shifter make the series-wound motor suitable for 
adjustable-speed applications. 


Mass Production of Electronic Subassemblies 134 
A. Arnold Lawson reports on Project Mini-Mech, a completely automatic 
system for coordinate placement of components on printed circuit wafers 
and assembly of wafers into complete unit. 


Design Trends 138 
Design principles, case . history application of components and materials, test- 
ing techniques and manufacturing processes that relate to design are briefed 
in this featured department. 


Research Horizons 6 Literature for the Asking 236 
Editorial 79 Reader Inquiry Facility . 245 
Don’t Sell Copper Short! Metal Statistics ............. 342 
New Components & Materials 154 Inden to Advevélsene 208.2%’. 
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Research 





Horizons 


New High Range in 
Transistor Frequency 


Experimental junction-type transistor developed at 
Bell Telephone Laboratories is said to function at uhf 
frequencies as high as 440 mc. Theoretically, frequen- 
cies as high as 3000 mc are said to be possible. 

The new.BTL transistor is of the “intrinsic barrier” 
type. An intrinsically pure layer of germanium is added 
to the basic p-n-p construction of the junction transis- 
tor. The intrinsic barrier speeds up movement of posi- 
tive charges, isolates input and output areas, reduces 
the stored energy to allow operation at higher fre- 
quencies. Increased separation of input and output 
areas permits operation at higher voltages than was 
feasible with the earlier types of transistors. 


SF¢-Insulated 
Transformer 


Now in prototype stage, new dry-type high-voltage 
power transformer developed by General Electric uti- 
lizes sulphur hexafluoride gas both as the dielectric 
and as a coolant. Two models now under development 
are each rated at 2000 kva, 69 kv and are suitable for 
indoor and outdoor service. Higher ratings are seen 
feasible after field tests have been concluded. Use of 
SF, for high-voltage power transformers is said to be 
the first on record. 

Design advantages are summarized as _ follows: 
Quieter operation (gas provides better acoustical in- 
sulation than liquid dielectric); smaller size and re- 
duction in weight (core and coil dimensions can be 
cut down as compared to conventional transformers of 
equal rating). 

For a general discussion on gaseous and liquid di- 
electrics see “Applications for Gas and Liquid Insula- 
tion,” (EM 6-54/118). 


What Price, the Cost of 
Human-Engineering Research? 


Cost of human-engineering research has been a sub- 
sidiary consideration in military applications; and un- 
derstandably so. But what about civilian products? To 
what extent can civilian products absorb such costs? 
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Testing Bell Telephone Laboratories’ new uhf ex. 
perimental transistor. Dr. J. M. Early, its inventor, 
is determining the frequency range. As high as 440 
me have been obtained. 


One answer seems logical: Sound human-engineer 
ing research can eliminate a good deal of superfluous 
gadgetry that now is inflicted on too many civilian 
products, particularly appliances. The research cost 
may be thus very well offset by the savings gained 
through design simplification. And the net result is a 
better-engineered product for the consumer at no ad- 
ditional cost . . . perhaps even at a lower cost. 


Research Problems in 
Search for Solutions 


Some 200 problems are listed in the 1954 edition of 
“Technical Problems Affecting National Defense,” is- 
sued by the National Inventors Council, U. S. Depart- 
ment of Commerce, Washington 25, D. C. A substan- 
tial number relate to electrically energized equipments 
and associated materials, components and techniques. 
Seventy new problems are included; and 130 are car- 
ried over from the preceding lists. 

A few “tough” items: A long-life battery for service 
over a wide temperature range; extremely compact 
lightweight high-voltage power supply (20,000 to 40,- 
000 volts); miniature hermetically sealed transistors; 
coaxial r-f switch; quick-cure casting resins; improved 
high-temperature molding compounds. 

A copy of the report is available free of charge from 
the Office of Technical Services of the Commerce 
Department. 


Infrared-Sensitive 
Control “Cells”’ 


Lead sulfide-coated glass “cells,” ranging in size 
from the pinpoint speck, are announced by Eastman 
Kodak Company as light-and-heat-sensitive control ele- 
ments. Sensitivity to certain infrared rays is claimed 
to be 10,000 times greater than other devices now 
available. Potential applications are envisaged not only 
as remote heat-detection and light-sensitive control ele- 
ments, but also for automatic monitoring purposes in 
complex electrical and electronic equipment where 
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How to 


choose 


your steel supplier 


Now that we are again in a period of plentiful steel supply, 
production and fabricating departments can again place first emphasis 
on higher standards of materials and service. And buyers 
can choose their suppliers on the basis of character and ability to serve. 
With this in mind, the following check list may prove helpful. 


FIRST, on the character and capacity of the 
supplier: 


() Is the supplier a good dependable com- 
pany with a wide range of steels actually in 
stock so I can take full advantage of quan- 
tity differentials and save time in ordering 
and other office details? 


(1) Am I establishing a business relation- 
ship with a company which will be able and 
willing to supply me with steel at fair prices 
next month or next year—even if demand 
should again exceed supply? 


() Can I return material if it has not been 
processed and I find that I can’t use it? 


() Can I count on the supplier to settle 
any reasonable difference of opinion to my 
satisfaction? Is the supplier customer- 
minded? 


() Does the supplier have, not only the 
interest, but also the ability to carry my 
account in times of national stress or pos- 
sible financial difficulty? 


SECOND, concerning the material: 


[) Is the steel of known, uniform quality 
so that I can depend on good performance 
and can be sure of getting steel of the same 
uniform quality next month or next year? 


(1) Is the steel accurate as to size or gauge 
so that no time is lost in extra processing? 
Is scrap minimized or eliminated? 


() Is the steel in good condition? Has it 
been carefully stored, handled and shipped 
so that it will arrive ready for use? 


THIRD, concerning the service: 


(1) Can I depend on clean accurate cutting 
so that the steel will be immediately avail- 
able for use without further cutting or 
preparation? 


[] Can I be sure of correct weight? 


1 Will the steel be delivered when prom- 
ised so I will get it when I need it, even on 
very short notice? 


No source is perfect, and we certainly do not pose as such. However, 
we have been serving industry —with good sound steel from stock at fair 
prices—for over one hundred years. And we have been working with our 
customers through the years in many other ways from helping with 
finances to solving problems of fabrication and inventory control. 


And it goes without saying—we stand ready to serve you well when- 


ever you call. 


Principal products: Bars, structurals, plates, sheets, tubing, 
alloys, stainless, reinforcing, machinery & tools, etc. 
JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK @ BOSTON @ PHILADELPHIA © CHARLOTTE, N. C. © CINCINNATI © CLEVELAND 


DETROIT © PITTSBURGH ® BUFFALO © CHICAGO © MILWAUKEE ® ST. LOUIS © LOS ANGELES ¢ SAN FRANCISCO © SPOKANE ® SEATTLE 
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RESEARCH HORIZONS 





mechanical switching devices may be impractical or 
insufficiently reliable. 

A typical cell exhibited by Eastman Kodak shows a 
multiple array of some 20 specks of lead sulfide on a 
glass slip about %4 in. long, and is intended to control 
complex combinations of electrical circuits in response 
to configurations of light or heat radiation. 

Designated as Kodak Ektron Detectors, these heat- 
sensing cells are scheduled for commercial production. 


Strontium-90 for 
Luminescent Devices 


Radioactive strontium-90 as a long-life self-luminous 
material for markers on military equipment has been 
evaluated at the Naval Research Laboratory. Results: 
Markers can be made with a brightness 10 times as 
great as the radium-excited type now in use. Radiation 
hazards are less than with the radium type. Many 
years of useful service can be expected since the hz ilf- 
life of strontium-90 is 25 vears. 

The NRL tests showed, for example, that a green 
marker, 1%4-in. diam, could be seen approximate ly 1000 
ft away on a clear moonless night. A variety of ‘colors 
throughout the visible spectrum can be obtained (with 
the possible exception of deep red) as against te lim- 
ited yellowish-green of the radium. 


Design for What? 
Department— 


New wrinkle in super- -intercom systems incor porates 
a closed TV circuit. Seems that a sizable TV screen 
comes with each unit so that the intercommunicators 
can see, as well as hear, each other. . . . Just dandy for 
Monday mornings when the boss, sitting in his office, 
can see how really busy and alert you are—ghosts 
and all! 

Come 1984 and this item may roll up a neat little 
sales volume. . . . 


Magnetic Recording for 
Measuring Radioactivity 


Device for measuring and analyzing radioactivity 
by magnetic recording techniques is covered by U. 5. 
Patent No. 2,685,027, one of some 25 patents currently 
released to industry by the Atomic Energy Commis- 
sion for non-exclusive, royalty-free licensing. Method 
is as follows: Irradiated samples are placed in a coun- 
ter. Pulses from the counter and timing pulses at in- 
tervals of % sec are amplified, fed into a magnetic re- 
cording circuit, and then recorded as magnetic traces 
on a magnetic recording wire. When “ok ryed back,” 
the recorded pulses provide data for determining the 
radioactive decay rate. 

Special electrical switches for radiation dosimeters 
are described in Patent No. 2,682,583. By means of a 
magnetic switch within a sealed moisture-proof cham- 
ber, this device eliminates the electrical leakage com- 
monly caused by the physical separation of the elec- 
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trode of the ionization chamber from its terminal on 
the outer surface of the dosimeter casing. 


Gaseous 
Electronics 

Some 50 papers on discharge phenomena will be 
presented at the Seventh Annual Gaseous Electronics 
Conference to be held at New York University, Wash- 
ington Square Center, October 14-16. Co-sponsor with 
NYU is the American Physical Society, Division 0° 
Electron Physics. Some 300 physicists from the United 
States and abroad will attend. 

Topics discussed will include behavior of rarified 
gases under direct current and microwave frequencies, 
and will cover spark discharge, corona, electron cur- 
rents, arcs, sputtering, diffusions of ions and electrons. 


Extra-Thin, Flexible 
Ceramic Coatings 

Applied from chemical solutions, a new type of flex- 
ible ceramic coatings, developed at Armour Research 
Foundation, can be applied to almost any clean sur- 
face, and need a temperature of only a few hundred 
degrees Fahrenheit for firing. Cos tings contain no ad- 
hea e or binding agents. T hic kness can be controlled 
with —— ranging from a few millionths of an 
inch to 0.01 i 

Particular points of superiority claimed versus con- 
ventional porcelain enamels are the freedom from brit- 
tleness and the much lower application temperature. 
It is emphasized, however, that the “solution ceramic” 
coatings should be treated as an entirely new class of 
materials and investigated on their individual merits. 
Refractory metal oxides (zirconia, chromia, titania, 
magnesia and ceria) have been the most intensively 
studied so far as base for these coatings. 

Wide field of application is indicated. Among these 
are high-temperature coatings for resistor wires and 
tape, capacitors, wirewound conductors, and therma- 
couples. 


Capsule Notes on 
Research Reports— 

A listing of 775 government-owned inventions in the 
field of instrumentation, plus a brief description of 
each, has been made available in a new book, “Instru- 
mentation,” available at $2 a copy (Order No. 111464) 
from the Office of Technical Services, Department of 
Commerce, Washington 25, D. C. Most of the inven- 
tions listed are available to industry on a royalty-free 
basis. 

Purpose of the publication is to induce industry to 
take advantage of the results of government-sponsored 
research. This is the first of a series of such books to be 
published this year. One of the series will cover elec- 
trical apparatus and electronics. 


—A.E.J. 


ELECTRICAL MANUFACTURING 







OCTOBER 


QUINTERRA* 
Asbestos Sheet 






MYLAR ** 
4000 vpm polyester film 






QUINTERRA* 


This boon to designers of electrical equipment comprises a triplex construction 
with Quinterra or Mylar on the outside. Since Quinterra is available in the 
thicknesses of .003” to .015” and Mylar from .0005” to .007”, a large number 
of combinations are available. Check Varslot, if your requirements call for 


high dielectric strength or added thickness at low cost. 


*Quinterra, Johns-Manville Corp. trademark 
**Mylar, Du Pont trademark 


Technical data available on request @® Agent in all principal cities 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT *© WOODBRIDGE, N. J. 


Varnished Cambric Cloth 
Varnished Cambric Tapes 
Varnished Duck 
Varnished Fiberglas 
Varnished Silk 

Varnished Silk Substitute 
Cable Wrapping Tapes 





Makers of 
these other 
quality products 


1954 


Silicone Varnished Fiberglas 

Silicone Rubber Fiberglas 

Silicone Varnish & Rubber Asbestos 
Synthetic Resin Extruded Tubing 
Synthetic Resinous Tapes 
Polyethylene, Sheets & Tapes 
“Varslot’” Combination Slot Insulation 





SEALED-IN LUBRICATION cuts motor 
servicing. Motor operates at any 
angle . . . no need for ‘“‘specials.” 





G.E. announces new shaded- 
pole motors rated thru 1/6 hp 


Light, small and exceptionally efficient, these motors offer 
many advantages to ventilating-equipment designers 


Now! General Electric brings manufacturers of air-moving equipment all the 
benefits of shaded-pole construction in a 1/6-hp motor! It’s the completely new 
G-E KSP39 frame motor . . . and the increased power gives you wider design 
latitudes than ever before with the proved, low-cost G-E shaded-pole line. 


Among the many benefits of this new motor is an operating efficiency that 
makes it easier to provide for motor ventilation in the equipment you design. 
In addition, because this new motor draws less current it is ideal for air condi- 
tioner use since additional current can be diverted to the compressor motor. 


Other features include small size, forced internal cooling provided by aluminum 
fan blades; sealed-in lubrication; mounting versatility and all the other ad- 
vantages G-E shaded-pole construction offers. 


Whatever your products. . . room air conditioners, furnace blowers, ventilating 
fans, unit heaters and coolers or the like ... you’ll find new opportunities to 
streamline your product and increase its saleability with a G-E shaded-pole 
motor. 


Low in cost, this new “39” frame motor is available with single or double 
shaft and in ratings from 1/12 thru 1/6 hp. For full details on this and other 
motors in the shaded-pole line, contact your nearby G-E Apparatus Sales 
Office today . . . or write for bulletin GEA-6134 to General Electric Company, 
Section 704-25, Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


notor MOUNTING VERSATILITY helps solve FORCED INTERNAL VENTILATION from SMALL SIZE of this new motor makes 
any design problems. Use resilient cradle- aluminum fan blades means _ cooler it possible to design smaller, better- 
” base, end-ring or pulley-end mounting. operation, longer motor life. looking products, save on material, too. 










Smooth finish retention makes T'aylor Bob- 
bin Fibre ideal for textile bobbins. High 
impact strength and easy machining add 
to its value. 


_ aes 

Flexibility gives long life to abrasive discs 
backed with Taylor Vulcanized Fibre, 
which retains strength under repeated 
bendings. 


euginees Of Taylor Vulcanised Fibre slot 
wedges protects motor windings... gives 
dependable electrical insulation. 

2 


Also available from Taylor— 

. . a varied line of high-quality laminated 
plastics, including phenol, melamine, 
silicone, epoxy and combination lami- 
nates . . . and polyester glass rods. 


-. complete fabrication service, on an 
economical, prompt-delivery basis, for 
your vulcanized fibre or laminated 
plastic parts. 
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Your new designs 
can profit with 


Taylor Vulcanized Fibre 


\ V hen you’re looking for a material to fill a tough assign- 
ment ...in your new designs or in present products... 
don’t overlook the many unique qualities of Taylor Vul- 
canized Fibre. It offers a combination of physical charac- 
teristics, electrical properties and economic advantages that 
you may find add up to the best answer for your product. 


It’s tough, flexible and strong. It withstands impact, 
resists wear and abrasion . . . and is a good electrical 
insulator. And it’s exceptionally economical to machine... 
cuts, drills and bends readily. It comes in sheets paper-thin 
to several inches thick ... rolls... strips ...rods...and in 
a variety of colors. A wide selection of grades probably 
includes a type that exactly meets the requirements of 
your particular application. 


Taylor specialists will be glad to help you apply Taylor 
Vulcanized Fibre in your production. Or, you may find it 
pays to have Taylor’s Fabricating Division furnish the 
completed part to your specifications. 


TAYLOR FIBRE CO. Plants in Norristown, Pa., and La Verne, Calif. 


Branch offices in Atlanta; Boston; Chicago; Cleveland; Dayton; 
Detroit; Indianapolis; Los Angeles; Milwaukee; New York City; 
Philadelphia; Rochester; San Francisco; St. Louis; and Tolland, 
Connecticut. Distributors in Grand Prairie and Houston, Texas; 
Jacksonville, Florida; New Orleans, Louisiana; and Toronto, 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 
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The Ferguson 
Roller Gear 
Drive Eliminates 
Another Bottle- 
Neck - 





REPLACES GENEVA DRIVE IN MULTIPLE 
STATION TRANSFER MACHINE! 


There is no place for the geneva drive in AUTOMATION . .. at least not 
in the straight line machines (illustration) of the nation’s largest manu- 
facturer of automotive electrical components. Geneva drives can’t keep 
pace with modern production methods .. . in fact, they actually create 
a bottleneck in the assembly line! 


New machines, incorporating the FERGUSON ROLLER GEAR DRIVE as the 
indexing mechanism, proved beyond all doubt that the high speed 
precision indexing attained with the FERGUSON DRIVE improved product 
quality, reduced costs materially and increased production substantially 
... Comparisons were so amazing that the firm is now replacing geneva 
drives with FERGUSON ROLLER GEAR DRIVES in many of their existing 
straight line machines. 


The FERGUSON ROLLER GEAR DRIVE, representing the ultimate in the 
development of cam indexing, offers tremendous advantages over 
geneva drives and other antiquated indexing devices — including higher 
speeds, greater precision, lower maintenance costs and inherent design 
versatility. The FERGUSON DRIVE can be installed on any machine using Ferguson Roller Gear Drives are 


: ; ; available either as components or as 
dial feeds, roll feeds, conveyors, carrier chains and other types of wt ts 

5 cempletely housed units, in standard, 
feeding mechanisms. semi-standard and custom-designed 





Don’t let the rate of indexing be a bottleneck in your assembly line .. . ee, oe ae 
not when the solution is as simple as the installation of a FERGUSON machinery . . . Complete engineering 
ROLLER GEAR DRIVE! Send for the complete facts today . . . ask for service at your disposal. 

Catalog No. 105, which makes Drive selection as simple as choosing 

a speed reducer . . . no obligation, of course. 


Manufacturers of the Ferguson Trans-O-Mator, Ferguson Roller Gear Drives, 
Dial Feed Index Tables, Roll Feeds for Presses, Special Cams, Special Purpose Machinery. 


FERGUSON MACHINE & TOOL C0., Inc. 


ROLLER GEAR DIVISION, DEPT, E P. O. BOX 191, ST. LOUIS 21, MO. 
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No other device has the power and the long 
range of live spring action given you by a 
Kantlink Spring Washer. 

Parts wear loose because of bolt stretch 
and frictional wear of metal on metal, burrs 
and flares, and because of pulverizing of 
paint, scale and rust. 


Kantlinks are being used with millions of 
nuts, bolts and screws of all types. They 


keep expanding to hold all parts tight de- 
spite inevitable wear. 


In ordering spring washers-—specify 


washer. 


KAN] [INK 


the long-range Spring Washer 


Kantlink, the big long range live spring 





When we say “spring”... 


= SPRING 


’ 
\ 
\ 
\ 
\ 
i 








Tight—a nut wrenched home 
sets up great pressure on 
threads and between all parts. 





Still tight. Though the nut never turned, 
the other parts wore and stretched. The 
assembly would have loosened except 
for the wide range of spring power. 
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Newark 5, New Jersey 


THE NATIONAL LOCK WASHER COMPANY 


Milwaukee 2, Wisconsin 
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25% Faster Production 
for this big Styrene Plastic 


If you want cleanly-molded, glossy- 
surfaced, transparent styrene plastic 
moldings like this 36-ounce refriger- 
ator crisper pan, you'll be interested 
in the new BakELITE Styrene Mold- 
ing material SMD-3500. 

Plastics molders like this material’s 
combination of high plasticity and 
fast set-up. It cut the molding cycle 
for this crisper pan 25 per cent. Pro- 


duction in specially-designed equip- 





Es 


ment and an advanced system of 
quality control ensure uniformity 
of color and molding properties of 
SMD-3500. 

For parts requiring resistance to 
high heat distortion, a companion 
material, SMD-3000, provides the 
same ease of molding and other 
basic properties as SMD-3500. For 
assistance in applying these mate- 
rials, write Dept. YR-20. 


Molding 


Refrigerator crisper pan molded by 
General Electric Co., Decatur, II]. 


BAKELITE 


TRADE-MARK 


STYRENE PLASTICS 


TRADE MARK 


BAKELITE COMPANY 4 Division of Union Carbide and Carbon Corporation U3 30 East 42nd Street, New York 17, N. ¥, 


In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
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EASY to identify * 
Easy-to-read catalogs, simplified Conveniently packaged and 
motor control and overload relay labeled conversion parts are im- 
mediately available “off-the-shelf” 


ide network of 
D electrical 





selectors, illustrated service bul- 

letins...these all combine to assure from a nationw 
quick changes through easy parts authorized Square 
identification. distributors. 


Write tor Bulletin 9999. Addre 
4041 North Richards Street, Milwaukee 


ss Square D Company, 
12, Wisconsin. 
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NEW pUSH BUTTONS AND SELECTOR SWITCH 
7 i=, ~ 


Kits contain all parts 
o make quick 
ndard start- 








These 
necessary t 
changes from sta 
ers to either 
selector swi 
devices. 


push button oF 
tch controlled 
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Screwdriver is only tool 
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Awide ariel of quick- 
change, front-mounte required for quick change of 
interlocks adds flexibility magnet coil to accommodate 
for special applications. different woltages- 
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A wide variety of 
easily selected, 
ackaged overload 
relay heater units 
provides quick 


Lt ks 
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ee without disturbing for overload pro 
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wiring. 
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WIN IN THE BATTLE OF BRANDS 


There are more than 150,000 brand names registered in 
the United States—competing for the customer's attention. 


In this “battle of brands” brightly printed Gaylord Boxes 


are a vital link in the chain of visual impressions that pays 


off in sales. 
This is true because Gaylord excels in printing. Gaylord 


has the specialized experience and equipment to make 
quality boxes do their selling best—with your brand name 


accurately expressed mn eye-catching colors. 


Put Gaylord Boxes on your selling team. Call your nearby 


Gaylord office. 


CORRUGATED AND SOLID FIBRE BOXES + FOLDING CARTONS + KRAFT PAPER AND SPECIALTIES + KRAFT BAGS AND SACKS 


GAYLORD CONTAINER CORPORATION * ST. LOUIS 


SALES OFFICES FROM COAST TO COAST * CONSULT YOUR LOCAL PHONE BOOK 
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Skokie, Illinois 
(Suburb of Chicago) 








modern 
new 


ORAITE 


Fast Shipment from St 
Ohmite maintains the world's largest 
stock of wire-wound rheostats and re- 
sistors for immediate shipment. 


Modern, continuous, conveyor - type 
furnaces rotate resistors being fired. 
This prevents ‘‘pile-up"’ of the vitreous 
enamel . . . assures a uniform coating. 


ming 
Oliliiigy 


Incoming materials are carefully 
checked against rigid specifications. 
Below, metal sample is being checked 
on Rockwell Hardness Tester. 
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Gradual heating and cooling in this 
continuous, rotary-type furnace pro- 
vides a superior coating of vitreous 
enamel and prevents internal cracking. 


¥ 


To get the properties needed, Ohmite 
found it necessary to develop and make 
its own exclusive enamels. Ball mill 
below, pulverizes ingredients. : 


Ohmite designs and builds most of its 
own tools, dies, gauges, fixtures and 
special machines in the well-equipped 
machine shop shown above. 








MPrecislk 


Each resistor is given a voltage break- 
down test and the resistance value is 
measured. Ohmite resistors can be 
made to ‘tolerances as low as 0.1%. 


RESEARCH AND 


In this equipment, using program- 
controlled cycles, Ohmite products are 
tested under a wide range of tempera- 
ture and humidity conditions. 


TESTING LABORATORIES 


at t 


Resistors from the production lines are 


checked for continuity resistance value 
and tolerance. Standard Ohmite toler- 


ance is +5% where number of turns 
and alloy permit. 


The Ohmite laboratories contain this 
equipment for the optical examination 
of materials and products. 


These instruments make ‘possible the 
determination of crystal structure as 
well as elemental composition of mate- 
rials and products by means of x-rays. 





ad 


Metallographic Laboratory 


Special equipment is available for 
microscopic analysis of structure using 
metallograph. Thermal expansion of 
ceramics and vitreous enamels can 
be determined with interferometer 
equipment. 


OHAITE 


MANUFACTURING COMPANY 


3613 Howard Street, Skokie, Illinois 
(Suburb of Chicago) 


RHEOSTATS 
RESISTORS 


TAP SWITCHES 


modern 
new 


OHAITE 


resistance 
products 
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The instruments shown here are 
used to check and standardize 


the many pieces of Ohmite elec. 
trical test equipment. 


This power panel provides AC 
or DC in a wide range of cur- 
rents, voltages and frequencies 
—permits testing Ohmite prod- 
ucts under operating conditions, 


Vacuum chambers of this type 
are used to deposit an extremely 
thin film or coating of evapo- 
rated metal. 


High temperature globar fur- 
nace; muffle furnace for enamel 
testing; hydrogen atmosphere 
sintering furnace. 
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30 Waldes Truarc Rings Save Space and Time... 


Simplify Assembly and Disassembly 


Potter’s New Digital Magnetic Tape Handler 


£. Thy 


@ Prime requirements: fast starts, fast stops, fast tape 
speeds, great accuracy. Using Truarc rings, this new model 
starts and stops the tape within 5 milliseconds, has tape 
speeds up to 60 inches per second. 


Tension Shaft Assembly --~ 


ap ~ 
= 


(ol poem (0) 
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® Truarc E-Rings snap quickly into place, act as shoulders 
for the ball bearings with a minimum of friction. Additional 
Truarc Rings are used as spacers on shafts, can be located 
accurately to extremely close tolerances. 





Potter Instrument Company, Inc., of Great Neck, L. I.., 
uses 30 Waldes Truarc Retaining Rings in their new 
Model 902 High Speed Digital Magnetic Tape Handler. 
In addition to solving a variety of fastening problems, 
Truarc Rings facilitate the rapid acceleration and fast 
stopping needed in these machines. 


Wherever you use machined shoulders, bolts, snap 
rings, cotter pins, there’s a Waldes Truarc Retaining 


SEND FOR NEW CATALOG > 


TRUARC 


REG U S PAT OFF 


RETAINING RINGS 
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WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
U.S. PATENTS: 2.302.947; 2.382.948; 2.416.652, 2.420.921. 2.428.341, 2.439.785, 2.441.646 2.455.165 
2.483.380. 2.483.363. 2.467.602. 2.487.803. 2.491.306 2.509.081 AND OTHER PATENTS PENDING 
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Solenoid Mount and Capstan Assembly 


“ 
/ @ Miniature Truarc E-Rings on .040 diameter shaft and on 
(f continuously running capstans eliminate projecting bolts 
and screws. Rings permit rapid assembly and disassembly, 
fast replacement of worn rubber capstans. 


® Truarc Standard Rings (Series 5100) hold the reel shaft 
assembly firmly in place and permit the use of quick-lock 
hubs so that the reel tapes can be changed in seconds as 
they are finished. 


Ring designed to do a better, more economical job. 
Truarc Rings are precision engineered, quick and easy 
to assemble and disassemble. They save time and 
increase operating efficiency. 

Find out what Waldes Truarc Retaining Rings can 
do for you, toward saving costs and improving your 
product. Send your blueprints to Waldes Truarc 
Engineers for individual attention without obligation. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 


eS eee ee TY ee ee EM 106 
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“Ss: Waldes Kohinoor, Inc., 47-16 Austet Pi., 1. 1.¢.1, N.Y. 


Please send me the new Waldes Truarc Retaining 


Ring catalog. 
(Please print) 
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Gamma guardians for protec- 
tion and perception. Gamma rays 
are one of the dangers you encounter 
in taming atomic energy. Those who 
delvednto molecular manifestations 
often face the double problem of how 
to see what they’re doing while keep- 
ing out of-reach of lethal radiations. 
Happily,.glass can extricate you 
from both horns of this dilemma. 

Our Harrodsburg plant recently 
cast and assembled what’re undoubt- 
edly the heaviest glass windows in 
the world, designed for the protec- 
tion of employees working on an 
atomic power development program. 
Some of these windows are 5!4 x 8 
feet in area and weigh 12 tons. 

Glasses for such windows come in 
three different densities—one has a 
density of 3.3, which has very high 
light transmission and doesn’t brown 
when gamma rays hit it; the second 
a density of 6.2—-about the densest 
glass ever made; almost as dense as 
steel and six times heavier than 
water. And the third has a density of 
2.7 to match that of concrete. 

By using those remarkable remote- 
control manipulators you’ve seen 
pictures of, scientists are able to 
perform their experiments by look- 
ing through these. windows without 
fear of radiation injury. 





> Maybe you’re not in the market 
for a 12-ton, gamma-absorbent win- 
dow, but if you have any kind of 
problem calling for the selective ab- 
sorption and/or transmission of rays 
—cosmic, atomic, X-, ultraviolet, 
visible, infrared, micro-, radio, what 
have you, we might be able to help 
you find a solution. Leastwise, we’d 
be delighted to hear from you as a 
starter. 


Laboratory [ ? 


Some years ago an enterprising de- 
signer came into possession of a 
simple piece of PyREx brand labora- 
tory ware—a standard flask. With a 


certain ingenuity and imagination, 
and the aid of some material to wind 
around the neck, he transformed this 
laboratory flask into a_ beautiful 
(and salable) coffee carafe. 

Since that time, other equally sales- 
minded designers have designed 
everything from flower vases to 
sugar bowls from laboratory glass- 
ware. The sales appeal of such items 
is built in with 
clean simple lines, 
heat resistance, 
functional design 
and the glisten- 
ing attractiveness 
of glass. 

Thus, such as 
humble _labora- 
tory flasks travel 
the oft-unyield- 
ingdistancefrom 
labto homeon the 
wings of men’s creative imagination. 

The reverse happened to a bowl 
we make for manufacturers of kitchen 
blenders. This time the creative wings 
carried our product from home kitch- 
en to laboratory. It came about when 
some fellows in a laboratory hit 
upon the idea of adapting these 
kitchen blender bowls to laboratory 
blending purposes. Simple, huh? 


> The starting point for other po- 
tentially rewarding ventures could 
well lie hidden among the more than 
40,000 standard items on the Cor- 
ning product shelves. Could be you’re 
next in line to put the magic of 
imagination to work projecting one 
of these into a new area of utility. 
The first step on this ‘“‘maybe road’”’ 
to fame and fortune is simple: Just 
drop us a note requesting same and 
we'll let loose a deluge of data on 
standard items. 


How to engineer a platypus. A 
happy combination of purposeful 
practicality is the furry platypus 
with its webbed feet, beaver’s tail, 
and duck’s bill. 

A lot of our customers, to their 
continuing delight and profit (we 
hope), have discovered that glass is 
sort of platypus-like in that it, too, 








CORNING GLASS BULLETIN 


FOR PRODUCT DESIGNERS 


can be made to combine many usefy] 
characteristics. - 

Take, for example, Pyrex brand 
pipe. Here you see a man using a 
piece of it to drive one-inch nails in a 
pine plank. This is essentially an 
extra-curricular activity for glass 
pipe, which is more at home convey- 
ing metal-eating acids around chem- 
ical plants, but it’s a way of showing 
just how tough 
glass can be when 
it’s made that 
way. 

All of which 
may serve to il- 
lustrate for you 
how we can ar- 
range the optical, 
chemical, ther- 
mal, mechanical, 
and electrical 
propertiesof glass 
in different combinations to match 
a considerable variety of end-use 
requirements. In fact, we’ve worked 
up some 50,000 different formulas 
for glass in our years of helping 
customers solve specific design and 
processing problems. 
> If platypus-like glass is a novel 
idea to you, if you’ve never given 
glass a second thought as a highly 
adaptable design and construction 
material, we suggest your reading a 
pocket-size volume entitled “Glass 
and You.” It tells in a few words and 
many pictures how glass contributes 
to profit and pleasure and we’d be 
delighted to send you a copy. Or, if 
you’re more concerned with putting 
glass to work for you than in learn- 
ing what it’s doing for others, there’s 
a slightly more technical bulletin 
called, ‘‘Glass—its increasing im- 
portance in product design.” We'll 
be glad to send you either—or both. 





In all fairness to you—and to glass, 
too, we must admit that this is not 
the whole story. Fact is, experience 
indicates that it’s customer ideas 
and problems that really bring out 
the best in glass. So, even if what’s 
on your mind seems unrelated to 
any item this page discusses, glass 
may still be its fulfillment. We'd 
like to hear from you. 


Cornung meant ceseach i Glabd 
wy CORNING GLASS WORKS 11-10 Crystal st., Corning, N.Y. 
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BOUND BROOK OIL-LESS BEARING COMPANY, BOUND BROOK, NEW JERSEY 


DO YOU HAVE YOUR COPY OF 
THE NEWCOMPO STOCK List? 


BOUND BROOK 


BOUND BROOK OIL-LESS BEARING CO., EST. 1883, BOUND BROOK, N 


This Stock List is the direct result 
of 70 years of our manufacturing 
records of billions of bearings pro- 
duced for the leaders of American 


Industry. You too will be pleased 


ri a 
with the 20 pages of latest infor- Nees gue a4 
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YOU SAVE ON TRANSPORTATION 


because these G-E motors weigh up to 50% less. 


THIS CHART SHOWS the savings for each 1000 

finished products shipped. Depending on how SHIP FROM 
far you ship and which G-E motor your product YOUR PLAN\ 
requires, you can estimate the savings available 

to you. Add to these any shipping savings re- 


sulting from lighter motor mountings or housings.* 


*The savings shown, based on published less-than- $400 $145 
truck-load rates, are generally representative. It will k { ‘ $I 15 
pay you to have your shipping department calculate , = ¢ 500 ‘ . Piiresh . 4 
the exact savings available in your location. ; - — ~ 


$620 
¥ # $225 » $175 
"4000 oe # Mites ae J 


$310 $240 





YOU SAVE ON MATERIAL COSTS because new G-E motors—as 
much as 50 percent lighter, 40 percent smaller—permit you to 
design smaller and lighter motor mountings and housings. 


Significant savings are yours when you specify new 
lighter, smaller General Electric fractional-horsepower 
motors to power your products: 

1. YOU SAVE ON TRANSPORTATION—New G-E 
motors, as much as 50% lighter, reduce your finished- 
product shipping costs. 

2. YOU SAVE ON MATERIALS—Reduced motor weight 
permits use of lighter mountings. Smaller size (by 40%) 
means smaller housings are adequate. 

3. YOU SAVE ON ASSEMBLY—Your assembly-line 
people will find the all-new G-E designs take the strain 


YOU SAVE ON ASSEMBLY COSTS because your assembly-line 
personnel will produce more efficiently with less fatigue since 
these General Electric motors are far easier to handle. 


New smaller, lighter G-E motors 
give you 3 important cost savings 


out of motor handling, speed installation. 


You'll find these new G-E motors solve design prob- 
lems, too: improved insulation and a new ventilation 
system permit application where adverse conditions 
exist ... add to motor life in any location. A better 
lubrication system and thrust-bearing design mean that 
these new motors will operate at any angle. 


To start saving with these amazing new motors, con- 
tact your nearby G-E Apparatus Sales Office today. Or 
write for Bulletin GEA-5567 to General Electric Co., 
Section 702-10, Schenectady 5, New York. 


GENERAL @@ ELECTRIC 
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THESE HARDWARE ITEMS are made by Adams Rite Mfg. Co., Glendale, Cal., and National Lock Co. and Ameri- 
can Cabinet Hardware Co., both of Rockford, Ill. They are typical of the stamped, drawn and pressed products 


Formbrite—Anaconda’s new drawing brass—polishes up to 


Superfine grain makes Formbrite harder, stronger, springier and more scratch-resistant 





75X magnification of 


Here is what enthusiastic manufac- 
turers of stamped and drawn brass 
products say about Formbrite: 


“.. cuts our polishing costs up to 
50% . . . eliminates some finishing 
operations entirely ee gives amaz- 


28 


75X magnification of 
ordinary drawing brass. superfine-grain Formbrite. 


ingly sharp die impressions... resists 
scratching in handling . . . plates 
beautifully ... gives a more lustrous 


finish...” 


Yet Formbrite* costs no more than 
the ordinary drawing brasses these 
manufacturers had been using. In 
fact, Formbrite very often saves 
more than the metal itself costs. 


Why Formbrite is easier to use 


Note Formbrite’s superfine grain 
structure. Compare it with-that of 


ordinary drawing brass. Special 
methods of rolling and annealing 
produce a grain structure so fine that 
often a simple color buff will bring 
it to a bright, lustrous finish. 


Formbrite is also harder, stiffer, 
springier and more scratch-resistant 
yet it is surprisingly ductile, 
readily stamped, formed, drawn and 
embossed. 


Typical case 


The Adams Rite Mfg. Co. makes the 
flush pull shown in the upper right 
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illustration above. For this and many 
other building hardware items, they 
use Formbrite. They report: 


“Formbrite increases surface hard- 
ness and rigidity of the part. . .elimi- 
nates several polishing operations 
and reduces over-all costs. Our flush 
pull definitely has been improved in 
quality.” 


Free sample 


Formbrite is available in sheet, strip 
and coils—in all commercial widths 
and gages. Millions of pounds of this 
superior drawing brass have been 


OCTOBER 1954 


made, sold and satisfactorily fabri- 
cated. 

Want more proof? Mail the cou- 
pon and we'll send you a sample of 
Formbrite. Try it in your polishing 
room. See for yourself how quickly 
and easily Formbrite polishes. sess 


*Reg. U. S. Pat. Off. 





successfully made of Formbrite. Others include: lipstick holders, fishing lures, automob.le hubcups, gage 
cases, trophy nameplates, pen caps, etc. ( Doorknob parts in lower left illustration have been chromium plated. ) 


50% faster... costs no more than ordinary drawing brass 


FINE-GRAIN DRAWING BRASS 
AN ANACONDA ® PRODUCT 


MADE BY THE AMERICAN BRASS COMPANY 


pane Semen ress FREE SAMPLE —Test Formbrite Yourself —-===========-—- 
' The American Brass Company, Waterbury 20, Connecticut 

(In Canada: Anaconda American Brass Ltd., New Toronto, Ont.) 

1 (_] Send me a free sample of Formbrite to try in my polishing room. 

' [-] Send me Publication B-39, giving forming and finishing suggestions. 

is ak de eo whidee we Soe ka 0 oo ele Rg 6 Ware % walle © Wire mrahe'd othe a eee gree aoe 0: Waa no 
f COMPANY... 0. sesceeeeceeerenccesecseereneeeeeseeseseeceseeessccnsuenseeaewedasereseses 
f DUMBER nc cccsscncesctcesescennvcerseseusn es vas esesacecn ss axcle niin a 
' CITY ok ccc weer ceccns cece eecscrcceewsetesvodes tie esetecoees Sis sus QURTEN was ccciccnceetecte 














Turret is accurately 


positioned in one second 
by Star-Kimble Brakemotor 


Turret of this production-speeding Warner & Swasey 
2AC Machine—with turret-and-tool weight of 1250 
pounds—is rotated 72° after each operation by a 
standard 1 hp Star-Kimble Brakemotor . . . and is 
accurately positioned for the next operation within 
] second! Fast, time-after-time precision stops of 
the Star-Kimble design make this possible. 


FOR THE RAPID TRAVERSE, too—calling for 
turret-and-tool movement at 4 inches per second, 
with a maximum of 10 starts and stops in 45 sec- 
onds—Warner & Swasey has selected a completely 
special Star-Kimble 11% hp construction designed 
both for this severe service and for the limited space 
available in the machine column. 





206 Bloomfield Avenue 


On the NEW Warner & Swasey 
Automatic Chucking Machine 


CoN emee 2243) 
MOTOR 





MAIN DRIVE 
MOTOR 







AND FOR THE MAIN DRIVE MOTOR, which is 
selected by the customer, many purchasers of 2AC 
automatic chucking machines are specifying a 15 
hp Star-Kimble dripproof squirrel-cage motor of 
basically standard construction, with special elec- 
trical characteristics specifically designed for this 
application. 


These three types of motors are typical of Star- 
Kimble’s ability to supply: standard motors for which 
all parts and subassemblies are carried in stock; 
modified types which can be economically produced 
in small quantities; and completely special designs 
in volume runs. Your inquiries on your specific 
requirements are invited. 


Standard and special motors of all types, 1 to 125 hp; generators and 
motor-generator sets, 1 to 100 kw; marine motors, 2 to 125 hp. 


Star-Kimble MOTOR DIVISION 


MIEHLE PRINTING PRESS & MFG. CO. 


Bloomfield, New Jersey 
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FILTRON TYPE FA 1391 
28 VDC/115 AC 
100 AMPS 
0-400 CYCLES 


HIGH ATTENUATION 
CONTINUOUS DUTY 


MEASURED IN A 50m SYSTEM 
PER MIL-STD-220 


FREQUENCY 


Screen room manufacturers specify and install 
FILTRON Screen Room Filters as standard equipment. 


FILTRON Screen Room Filters are used in the 
majority of industrial, government and military 
screen rooms, to meet the requirements of specification 
MIL-S-4957, and wherever critical RF measurements 
are required. 


FILTRON has over 30 types of Screen Room Filters 
available, ranging from 1 Amp to 1000 Amps, 28 VDC 


G. S$. Marshall Co., Pasadena, Cal. 

Roy J. Magnuson, Chicago, III. 

Massey Associates, Inc., Narbeth, Pa., 
Washingon, D. C. 


SALES REPRESENTATIVES 


HERMETICALLY SEALED 


FILTRON TYPE FA 736 
500 VAC/DC 
100 AMPS 
Frequency Range 1000 to 15,000 MC 






ATTENUATION CHARACTERISTICS 
FILTRON SCREEN ROOM FILTER FA 
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1000 MC 


to 500 Volt AC/DC, 0 to 1000 cycles. Complete tech- 
nical information available. 


FILTRON RF Interference Filters are also specified in 
the latest types of Radar, Radio Transmitters, Receivers, 
Motor Generator Sets, Inverters, Aircraft, Electronic 
Systems, and numerous other “‘restricted’’ equipments. 


When you have an RF Interference Filter problem, 
consult FILTRON — the most dependable name in RF 
Interference Filters. 


Holliday-Hathaway, Cambridge, Mass., Canaan, Conn. 

Sales Offices at: New York, N. Y., Great Neck, N. Y. 
Rochester, N. Y., Binghamton, N. Y. 
Wood-Ridge, N. J. 


An inquiry on your company letterhead will receive prompt attention. 


> FILFRON. CO., INC. FLUSHING, LONG ISLAND, NEW YORK 
LARGEST EXCLUSIVE MANUFACTURERS OF RF 


INTERFERENCE FILTERS 
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PERHAPS YOUR TIMER WILL BE THE 661st 


How do you know we can supply you with the timer 
that will do your job best? Because we have 19 years 
of experience in developing new timers to meet our 
customers widely varied requirements. If one of our 
standard timers won't do it-or one of the 660 combi- 
nations we have thus far developed from our 17 basic 
units—our engineers will develop the 661st combina- 
tion, for your specific needs. 


INDUSTRIAL TIMER CORPORATION 


ae 


ae 








We manufacture a complete line of timers in these 
4 broad classifications: 


TIME DELAY TIMERS + INTERVAL TIMERS 
RE-CYCLING TIMERS * RUNNING TIME METERS 


And since we maintain large stocks of our 17 basic 
units, we can assure you of rapid deliveries-and of 
good deliveries even on special orders. Automation? 
We're in it up to our ears...just put your problem up 
to one of our timer specialists. Your inquiries will re- 


ceive prompt attention. 
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This part would be a real problem to 
make economically by conventional cast- 
ing and machining methods. At Moraine 
it's made from metal powder—easily, in 
quantity, every day—to precision stand- 
ards—with important savings in cost! 


The background print shows clearly the 
intricacies and the close tolerances 
demanded by this part. Yet at Moraine 
it is produced completely finished after 


TRICKY DESIGNS ARE EVERYDAY PROBLEMS 
FOR MORAINES METAL POWDER PROCESS 


one press operation. Here’s proof of what 
can be done through close cooperation 
between Moraine and customer. 


The contributions of Moraine’s metal 
powder process to industry are growing 
day by day. Complex designs like this 
are being produced by Moraine with 
great performance-improving, cost- 
cutting results for many customers. 


moraine METAL 


POWDER 


prod ucts a 


DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 











How MICO Insulation helps U. S$. MOTORS for AIRCRAFT 


exceed tough specifications for high-temperature performance 








< 






as 


1. Cell wall made of ISOMICA® Flexible Plate being inserted 2, Wound stator shown being subjected to surge test at 1000V. 
into stator slot. Before insertion, the cell wall is cut to size and © Any weak spots, cross phasing, unbalanced winding or wrong 


given a double crease to facilitate assembly. connections can be detected by oscilloscope pattern. 





AN \Y 


3. After winding, surge testing and treating, wound stator is 4. Mica Insulator Company parts used to insulate U.S. Air- 

assembled into motor. Units pictured are of the totally- craft Motors. Left to right: Cell Wall—ISOMICA Flexible 

enclosed, explosion-proof type with integral gearing, used Plate; Center Stick—LAMICOID® thermosetting plastic-sili- 

for powering pumps, compressors, actuators, hoists. cone-glass laminate; Top Stick —LAMICOID; Phase Insulation 
—ISOMICA. 





——« 


One of the big problems in aircraft motor insulation is altitude. Lowered air pressure 
reduces effective cooling by convection and radiation, creates higher operating temper- 
atures. That’s why U. S. Aircraft Motors use ISOMICA~—a Class H silicone-bonded 
processed mica with silicone-treated glass cloth on both sides — for phase insulation 
and cell walls...and silicone-glass LAMICOID —a Class H laminate—for center and 
top sticks. These superior insulating materials enable U.S. Aircraft Motors to with- 
stand higher temperatures while still retaining minimum weight per horsepower. 

We'll be glad to work with you on your electrical insulation problems. Whatever 
electrical insulation material you need — Class A to Class H — MICO makes it best. 
We manufacture it, cut it to size, or fabricate it to your specification. Write today. 


*Product of U.S. Electrical Motors Inc. 


MICA Guruballrr COMPANY 


Schenectady 1, New York 





Offices in Principal Cities 
In Canada— Micanite Canada, Ltd., Granby, Quebec 


LAMICOID ® (Leminated Plastic) * MICANITE ” (Built-up Mica) « Empime © (Varnished Fabrics and Paper + FABRICATED MICA « ISOMICA® 
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To fulfill the growing need for adequate protection of higher 
frequency circuits and equipment, HEINEMANN intro- 
duces the 400-cycle Companion-Trip® Circuit Breaker. 

Special design and metallurgical features overcome 
previous limitations, and Companion-Trip—a new princi- 
ple—provides complete phase isolation. 

The new aircraft type circuit breaker is hydraulic- 
magnetic, of course. Current carrying capacity and set 
tripping points are completely unaffected by ambient tem- 
perature. 

Moreover, a selection of time delay response curves 
permits overload protection to be fitted to the precise 
requirements of your equipment. 

For complete information, request Bulletin T-3301. 





HEINEMANN ELECTRIC COMPANY 


99 Plum Street ¢ Trenton 2, New Jersey 
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Th a circuit breaker when current overload occurs, 
the contacts open .. . a violent arc jumps across 
the gap . . . then is drawn upward through the 
breaker’s “‘safety valves’’—the arc chutes. In a split 
second, intense heat and dangerous gases are 
dissipated . . . the arc is quenched without harm to 


life or equipment. 


National Vulcanized Fibre plays a vital and reliable 


role in this drama of industrial safety. It is utilized 


AE e 


widely as a basic material in the sides and plates of 5 
arc chutes. Its inherent properties enable it to stand } KO) iY {ez it} f ast 
up under the rigorous punishment dealt by electrical Tp h en 


THE 
tT dts 
SHOOTS THE 
CHUTE! 





energy “‘on the loose,’”’ and to help curb it effectively! 


These properties also make National Vulcanized Fibre 







the ideal material for dozens of other applications 





in power switching equipment and in thousands of 
uses within the broad electrical field. High dielectric 
and mechanical strength—excellent machinability — 
splendid formability—lightness of weight—great 
resistance to heat, shock and abrasion . . . name 

what you want in characteristics and capacity, and 
National Vulcanized Fibre is likely to have it, and more! 


The chances are strong that there are many uses in 
your own business for versatile, economical National 
Vulcanized Fibre. Why not let us help you to find out? 


NATIONAL 


/ VULCANEZED FIBRE CO. 


WILMINGTON 99, DELAWARE 
NOTHING TAKES THE PLACE OF VULCANIZED FIBRE 


SS ee —— — — . —$———— 


Also manufacturers of Phenolite Laminated Plastic, 
Vul-Cot Waste Baskets, Peerless Insulation, 
Materials Handling Equipment, and Textile Bobbins. 
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National Vulcanized Fibre barriers in the circuit breaker arc 
chute illustrated to the right really “‘torture’’ the arc—distort, 
elongate and tame it—so that no damage is done. Such severe 
service calls for excellent electrical properties and arc resistance. 
And, because it is a tough, strong material, vulcanized fibre also 
gets the nod for mechanical applications in the ‘‘breaker’’—as 
bushings, pins,’ sleeves, washers, connector bars, etc. Maybe these 
applications will give you a clue as to how this material can help 
you. If you’ll give us an idea of your intended end-use, we'll send 
appropriate technical and descriptive literature. Write Dept. A-10, 
National Vulcanized Fibre Co., Wilmington 99, Delaware. 
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HORIZONTAL 
PUSH-TYPE— 
WELDED BASE 











sulated 





















VERTICAL 

PULL TYPE. 

SHOCK- 
MOUNTED 






bobbin. 







VERTICAL 
PUSH TYPE— 
WELDED BASE 






THE O),endlabl ANSWER TO 


YOUR SOLENOID PROBLEMS 


@ COMPACTLY DESIGNED—for powerful performance. 









@ SHOCK-MOUNTED—Reduces self-destruction—greatest cause of sole- 
noid failure. 


@ HIGH MOISTURE RESISTANCE—Thoroughly impregnated with insulat- 
ing baking varnish. 


@ ALTERNATING CURRENT TYPES—Welded base construction for hori- 
zontal mounting. Welded or shock-mounted base for vertical mounting. 
Available in standard voltages, push or pull types, J. 1. C. specifications. 


@ DECCO D.C. SOLENOIDS—are NOT MODIFIED AC SOLENOIDS. 
They deliver a tremendous force in a small space—ideal for mobile 
equipment. 


@ WAFER-TYPE SOLENOIDS—Dependable, small, short stroke, low 
amperage, push or pull solenoids for small mechanisms and light 
valving. 


@ SPECIAL SOLENOIDS ENGINEERED TO YOUR PROBLEMS. 


A C WAFER 
SOLENOID 











. ff 
INDUSTRIAL 
SOLENOID 





FOR COMPLETE INFORMATION 
ON ALL DECCO INDUSTRIAL 
SOLENOIDS + WRITE: 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 
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; vs BIG BENEFITS ARE YOURS! 49 years of 
Turned Products Since 1905 turned, brass nut experience backs up the quality 
. 49 years of highly developed skills and nut 

manufacturing techniquesenables ‘‘Fischer Turned”’ 


Aluminum Nuts to be sold at cost-cutting competi- 
ae 0D 99 tive _prices. See for yourself! Compare Features! 
Compare Prices! You will quickly agree for PRE- 
CISION, PRICE and DELIVERY you want 
‘Fischer Turned’’ ALUMINUM NUTS! 


| ALUMINUM NUTS give you these features! 


A PLEASANT PRICE SURPRISE! Check the price list 
on the other side of this sheet. You'll find Fischer 
proves again precision doesn’t cost extra... that you 
build better for less when you specify and order 
“Fischer Turned’? Aluminum Nuts. 
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ALUMINUM 




















Net Price 1,000—Not Burnished Burnish 


Extra Per m 
100M 50M 25M 10M 5M iv Less | Min. Charge 
To To To To To To Than J 
200M 100M 50M 25M 10M 5M 1M 


i 





Fz 
v= 


Size 





























1000 
4-36 i, . Screw Nut 1.56] 1.61] 1.67] 1.78) 1.92 | 2.18] 2.50 3.12 Y 0.40 ; 

4-40 | Yax340 D.C. | Mch. Screw Nut A2-16803 J 1 - ” a 5 os . 0.05 | 0.49 

4-48 | Vax342 D.C. | Mch. Screw Nut A2-16804 ‘i e 7 . o - or a 0.05 0.40 

5-40 | 4ext%a D.C. | Mch. Screw Nut A2-20806 1.96] 2.02] 2.10] 2.23) 2.41 | 2.74] 3.14 3.92 0.08 0.77 
5-44 | Yex%e D.C. | Mch. Screw Nut A2-20807 r es 3 wd iid ” 0.08 0.77 ; 
6-32 | 4exY¥es D.C. | Mch. Screw Nut A2-20802 z re es 18 #8 val es 0.08 0.74 
6-40 | 4ex%s D.C. | Mch. Screw Nut A2-20803 “i ' r . ‘i . ™ " 0.08 0.74 ; 

8-32 |}440x Ve | D.C. | Mch. Screw Nut A2-22802 2.36] 2.43] 2.53] 2.69) 2.90 | 3.30] 3.78 4.7 0.10 1.00 

8-36 |4140xYe | D.C.]| Mch. Screw Nut | A2-22803 “a ~ Fe ie Fe “a Ps = 0.10 | 1.00 

10-24 | 32xVe D.C. | Mch. Screw Nut A2-24804 2.42] 2.49] 2.59] 2.76] 2.98 | 3.39] 3.87 4.84 0.12 1.20 
10-32 | 36x | D.C. | Mch. ScrewNut | A2-24805 | ” . . ae) ae . _ “| 0.12] 1.29 | 
12-24 | Aex542 | S.C. | Mch. Screw Nut A1-28809 4.29] 4.42] 4.59] 4.89] 5.28 | 6.01 | 6.86 8.58) 0.19 2.00 
12-28 | Aex%eo S.C. | Mch. Screw Nut A1-28810 re fe = - 6 fe 6 Ks 0.19 12.09 | 
Y4-20 |AexH%e S.C. | Mch. Screw Nut A1-28803 4.65] 4.79] 4.98] 5.30] 5.72 | 6.51 | 7.44 9.30} 0.23 | 2.27 | 
V4-24 |%gx%e | S.C. | Mch. ScrewNut | Al-28804 | “ " . i . . “1 0.231297 | 
V4-28 l%ox%e S.C. | Mch. Screw Nut Al-28805 e ve - eh - id . " 0.23 |227 | 

46-18 |%ex%o S.C. | Mch. Screw Nut A1-36802 7.27 | 7.49] 7.78] 8.29] 8.94 }10.18 |11.63 | 14.54) 0.47 | 4.39 

16-24 |%ex742 S.C. | Mch. Screw Nut A1-36803 i 2 - a ” . - ~ 0.47 | 4.30 

3-16 |5exV4 S.C. | Mch. Screw Nut Ai -40801 9.78 | 10.07 |10.46] 11.15]}12.03 3.69 |15.65 | 19.56] 0.59 | 5.84 

3-24 Vex V4 s Mch. Screw Nut Al -40802 “ rid “a oe “a a “a “a 0.59 5.84 

HEXAGON CAP NUTS 
Net Price 1,000—Not Burnished Burnish 

xtra Per M.| Approx, 

Width Fischer sm | aM Less [Min. Charge | Weight 

Thread Across Total Tap Part Or To To To To To To Than $3.50 Lot |Lbs. Per 

Size Flats Length Depth Number More 200M 100M 50M 25M 10M 5M iM item 1,000 

4-36 V4 V4 Sho A7-16805 4.19 | 4.29 | 4.39] 4.59] 5.19 | 6.19 114.19 | 19.19] 0.10 10,990 

6-32 He %e "Ag A7-20804 4.19 | 4.29 | 4.39] 4.59] 5.19 | 6.19 114.19 | 19.19) 0.15 11.50 

8-32 6 %o 46 A7-20805 “ oe a“ “ ae “ae ae o“ 0.15 1.37 

10-24 ¥% 1b io A7-24806 5.76 | 5.86 | 5.96] 6.16] 6.76 | 7.76 |15.76 | 20.76] 0.27 |2.43 

10-32 3 1Vgo the A7-24807 “ “a ”“ a“ ““ “ u“ ” 0.27 2.43 

12-24 34 1g %o A7-24808 “ oe oe oe a“ aa sa ae 0.27 2.27 

Y%4-20 Ae ¥ the A7-28806 7.43 | 7.53 | 7.63 | 7.83 | 8.43 | 9.43 117.43 | 22.43) 0.38 |3.35 

W%4-28 As 38 W A7-28807 ae a ae ae “a a ae oe 0.38 3.35 

46-18 %e Ke %o A7-36804 [12.55 {12.65 {12.75 112.95 113.55 |14.55 [22.55 | 27.55| 0.65 |6.50 

546-24 e te %o A7-36805 “ae “a “a ae a +a ae o“ 0.65 6.50 

38-16 +s V2 he A7-40803 {17.65 |17.75 |17.85 |18.05 }18.65 119.65 [27.65 | 32.65] 0.85 | 8.50 

344-24 5, VW 546 A7-40804 “ o“ “ a a“ a“ “ “a 0.85 8.50 

HEXAGON OPEN-END CAP NUTS 
Net Price 1.000—Not Burnished 

i = | S| Bl 3 i 

Thread Across Total Part Or To To To To To bs. Per 

Size Flats Length Number More 200M 100M 50M 25M 5M t 1,000 

4-36 V4 1564 A8-16806 3.85 | 3.95 | 4.05 | 4.25] 4.85 | 5.85]13.85 | 18.85] 0.10 |0.90 

Va A8-20809 3.85 | 3.95 | 4.05 | 4.25] 4.85 | 5.85]13.85 | 18.85) 0.15 11.40 

WV A8-20810 ae a a a a aa ae ae 0.15 1.40 

%o A8-24817 5.46 | 5.56 | 5.66] 5.86] 6.46 | 7.46115.46 | 20.46) 0.27 |2.20 

Son A8-2481 8 “ a oe “ se “ “ ae 0.27 2.20 

%o A8-24819 | “ ’ ’ . i. . ’ “ 1 0.27 12.20 

2Ue4 A8-28817 7.08 | 7.18 | 7.28 | 7.48] 8.08 | 9.08]17.08 | 22.08} 0.38 {3.33 

21, A8-2881 8 “ se 7] a“ “a a“ a“ a 0.38 3,33 

43 A8-36806 {12.10 |12.20 12.30 |12.50]13.10 [14.10 |22.10 | 27.10] 0.65 16.15 

¥% A8-36807 “ oe a a“ “ ”“ au a“ 0.65 6.15 

24 A8-40805 116.60 |16.70 [16.80 |17.00/17.60 |18.60 126.60 | 31.60} 0.85 |8.33 

Bog A8-40806 “ “a “ ”“ “ “ a“ “ 0.85 8.33 





Chie, Full freight poid on shipments of 200 tbs. or mere, within continental United Stetes ond Ce 
right to ship vic route. No ellowance on shipments of less than 200 Ibs. 4 
— Net 30 Days. 1%, cash discount on invoices dated from Ist to 15th inclusive, if paid on or before 235 
vonth; invoices dated from 16th to 31st inclusive, if paid by 10th of following month. b 
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Your wire-wound control needs 
— usual or unusual —are readily 
met by specifying CLAROSTAT. 
Here’s why: 


For usual needs, the Clarostat line 

is outstandingly complete. It includes 

2-watt (1-1/8” dia.), 3-watt and 

4-watt (1-21/32” dia.) types; 25- and 50-watt 
power rheostats; miniaturized (3/4” dia.) 
1.5-watt controls; and the handy, space- 
saving, cost-reducing “Humdingers”*. All 
these types, and many more, are standard and 
stocked, available for your convenience at the 
local Clarostat distributor or in quantities 
from Clarostat factory stock. 


And for unusual needs, Clarostat can design 
and put into production those special types 
— quickly, satisfactorily, economically — 
often based on ingenious adaptations 

of standard features and tooling. 


Send those wire-wound control 
requirements to us for 

engineering service and quotations. 
Literature on request. 








Cooling: (by convection) dual fans draw air 
in both ends, discharge through center vents; 


new 
line of motors! 


A completely 


more power-packed . . . higher in efficiency .. . lighter in weight . . . 


smaller...better protected ...quieter running...more efficiently cooled 


. more flexible . . . easier to install. . 


. modern in appearance 


... and maintenance-free! 


Compare this new polyphase, dripproof LELANnp 
“Loadstar” motor point by point, feature by feature 
—the way we do at the factory—with all leading makes 
of motors! See if you, too, don’t find it even further 
ahead of competition than previous LELAND motors, 
prior to rerating! 

Users of LELAND motors have been enjoying out- 
standing performance, extra capacity and greater 
durability for a long time . . . perhaps unaware that 
these characteristics were often due to LELAND’s ad- 


Leland’s denser, high-dielectric slot and phase 
insulation takes less room, permits more cop- 


vance use of improved electrical steels and high- 
dielectric insulating materials, which have made pos- 
sible the new NEMA ratings! 

This completely new line of “Loadstar’ motors 
carries over, with added refinements, many time- 
proved LELanp features. Others, entirely new, reflect 
LELAND’s unique experience and creative engineering. 
Some of these are shown below. For the complete 


story and frame dimension details, write for Bulletin 
No. 103. 


End shields have openings only in lower 70° 
. can be rotated for dripproof mounting on 


(by conduction ) through partial stator-core-to- per in each slot, increases efficiency and aids 


wall or ceiling. Drip cover provides for vertical 
outer-shell contact, shown in cut at right. heat transfer. 


dripproof mounting. 


Rigid cast iron center and end frames (painted 


gray) assure accurate rotor alignment. much as 33% in shipping weight. eliminate whir and rattle heard in many motors. 


Product 


LELAND 


MOTORS 


Another 


New “Loadstar” polyphase, dripproot 
motors in 1, 1/2 and 2 HP (180 
frames) now ready. Totally enclosed 
and explosion-proof frames—also 
higher horsepower and single phase 
motors — available soon. 


LELAND motors in previous NEMA 
standard frames will continue to 
be available for replacement 
and the convenience of present 
customers. 


THE LELAND ELECTRIC COMPANY, DAYTON 1, OH10, Division of American Machine & Foundry Compeny 
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---that’s why IBM uses Sangamo 


The amazingly complex IBM “702” electronic calculator is hailed as the fastest and 
most flexible commercial data processing system ever devised. The central Arithmetical 
and Logical Unit performs calculations and makes decisions at a rate of more than 
10,000,000 operations in an hour. Data and instructions for processing are stored in an 
electrostatic memory bank of cathode ray storage tubes. Output can be in the form of 
punch cards at the rate of 100 per minute. 


A machine like this needs components that assure maximum performance to meet its 
exacting demands. That’s why several different types of Sangamo Capacitors are used 
in the 702. 

If you need capacitors for demanding electronic applications, Sangamo engineers can 
help you. You can choose from a complete line of paper, mica, electrolytic and button 
type capacitors for every industrial, electronic, and radio application. 





Ad 


SANGAMO ELECTRIC COMPANY 


MARION, ILLINOIS 
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aye ek 
at High Temperatures 


SANGAMO 


CAPACITORS 


Stability 
Under All Conditions 
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Songamo™ 


SC54-14 
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Faster curing new 


DURITE GP=102 adds 


Users of DURITE GP-102 have found it cures an average 
of 25% faster. This gives more capacity from each press 
. . . lower cost per part. 

DURITE GP-102, in black or brown, produces molded 
parts with rich surface lustre and good strength. Avail- 
able in hard or medium flow. The unique flow and cure 
characteristics of DURITE GP-102 make it adaptable for a 
wide range of applications . . . for compression, transfer 


The Borden Company, Chemical Division EM-104 
DURITE Products Department 


5000 Summerdale Avenue, Philadelphia 24, Pa. 


[_] Please send sample and technical description of DURITE GP-102 


[_] Please have your technical representative arrange a demonstra- 
tion of GP-102 in my plant 


PEs ese vccccvcveccencsntcccsccaccovcecees WOME. ce weewceseseceves 
TTT 920s xebb spore cs ee ked evs eee erewbcesersercdsvessvecseserss 
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BE cee ctecedisvecccccdeescccccccceceseccess ZONE....STATE........ 
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Pnenolic Molding Compounds * 
Resins ° 





Molding machine courtesy 
F. J. Stokes Machine Co, 
Philadelphia, Pa. 









and plunger molding. 

Get all the facts about this versatile phenolic molding 
compound. Mail the handy coupon below for a sample 
and descriptive literature . . . or to arrange a demon- 
stration by your DURITE representative in your plant. 


Abrasive and Frictional Bonding 
Molding and Specialty Resins * Lamp Basing Cements 


DURITE Us 


Sa: 
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Users praise Phillips Gross-Recessed-Head Screws 
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YANKEE METAL PRODUCTS CORPORATION'S William 
Chickvary, Product Engineer, points out that, 
“Through constant vibration over all kinds of roads, 
our units take a terrific beating. We not only need a 
method of positive tightness when installed, but the 
screw must stay tight through prolonged use. We are 
getting just that from Phillips head screws.” Yankee’s 
directional turn light is shown here. 


* ef 


WIREMOLD'S “PLUGMOLD” relies on Phillips screws exclusively 
to make positive contact between contact point of outlet and 
electrical conductor supplying power. Jeanie Garrity here in- 
spects tightness of screws. “I can’t overemphasize the im- 





ng portant job this screw is performing for us,’’ says Eugene 
| Pitcher, plant engineer. If screws work loose after repeated 
Ne use, the outlet has no power. Phillips screws stay tight. 
n- 
nt. 
ling th 8p 
t 
“ » 2 THE FASTENERS 
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; OF TODAY... 


AND OF THE FUTURE 





THE FASCO HASSOCK-TYPE AIR CIRCULATOR doubles as 


a stool and is assembled with an eye to wear. ‘‘We 
we to use Phillips screws wherever possible,’ says 
illiam F, Purves, chief engineer. “They are ideal on 


= 
= 
“oO a 
= fe 

Y a M marks the spot 


... the mark of extra quality 


power-driving equipment because they are self- 
centering.” Chester Ciscotti, Jr., above, uses Phillips 
self-tapping screws to fasten bottom cone to legs. 
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American Screw Company « Atlantic Screw Works, Inc. » The Blake & Johnson Co. - Central Screw Company + Continental Screw Company - The Eagle Lock Company 
Elco Tool and Screw Corporation - Great Lakes Screw Corporation - The H. M. Harper Co. - The Lamson & Sessions Company « National Lock Company + The National 
Screw & Manufacturing Co. - Parker-Kalon Div. General American Transportation Corporation - Pheoll Manufacturing Co. « Rockford Screw Products Co. + Scovill 


RING Manufacturing Co. « Shakeproof » The Southington Hdwe. Mfg. Company - Sterling Bolt Company - Wales-Beech Corp. 
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Fansteel 
ELECTRICAL CONTACTS 


The operation of automatic controls, however complex, is 





a matter of opening and closing circuits. The dependability of 
the control system, therefore, is a direct reflection of 


the dependability of its electrical contacts. 


Since 1914, Fansteel has produced contacts by the billions to 
meet (and many times to anticipate) the needs of Industry’s 


progressive march towards automation. 


Whatever your electrical contact problems may be, Fansteel 
has both the know-how and the can-do to help solve them 


.. . quickly, precisely and economically. 





VM 
Da 
FANSTEEL METALLURGICAL CORPORATION wnortH cuicaco, ittiNo!S REG RaseaesOn ee 


A reference text 


Since 1914, World’s Largest Producer of Electrical Contacts for engineers 
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SEALING 
LA, by cannon 


Hermetically-sealed multi-contact Canseal connectors made by Cannon are really rugged! And 
... they are the only connectors that give you true hermetic sealing under adverse pressure and 
atmospheric changes. Here’s why... 

Cannon pioneered the first successful hermetically-sealed connector more than six years 
ago...since then has continously refined and increased the line. All have special steel con- 
tacts. Glass insulation... fused to both contacts and shell for a perfect permanent seal...is stronger 
than steel, withstands temperatures to 1000° F, and permits the use of the highest conductive steel 
contacts compatible with any glass fusing operation. 

Available in a wide variety of insert layouts for contro!, relay, power, and instrument 
applications in Series GS (AN type), KH, RKH, U, DAH, BFH, TBFH, DSH, DCH, KH30 standard, 
miniature and sub-miniature sizes. Also, special mounting flanges and brazing service to help 
you obtain a strong and leakproof overall assembly. 


DH SERIES 9): U SERIES 


Please refer to Dept. 500 
CANNON ELECTRIC COMPANY, 3209 Humboldt Street, Los Angeles 31, California 


Factories in Los Angeles; East Haven; Toronto, Canada; London, England. 
Representatives and distributors in all principal cities are at your service. 


KH SERIES 
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JzH Motors on 24-hour duty in| 


HERE WAS THE NEED 


Given Manufacturing Company of 
Los Angeles needed a rugged, 
specially built motor to power its 
famous WASTE KING Commercial 
Pulverator ...a heavy-duty garbage 
’ disposer designed for commercial and 
institutional use. Installed in a 
kitchen’s critical food-waste ‘‘point- 
of-origin”’, the unit had to have a 
motor that would operate on a 24- 
hour basis under variable peak loads, 
high heat and moisture. 


20H Jacks HEINT? 
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Manufacturer reports unsurpassed service record! 


In custom-designing a motor for Given 
Manufacturing Company’s WASTE 
KING Commercial Pulverator, Jack & 
Heintz engineers developed a rugged, 
specially built motor that more than 
answers the customer’s requirements of 
dependability and long life. 


In spite of the fact that the commercial 
garbage disposer unit operates on virtual- 
ly 24-hour continuous duty, under vari- 
able loads and conditions of high heat 
and moisture, the manufacturer reports 
that the service record of his units is re- 
markable—unsurpassed in the industry. 


These 5 J&H Customized Motor features 
help WASTE KING set new records for dependability 





fan provide maximum ven- 
tilation; dissipate heat 
created by severe load and 
environmental conditions, 


Stators double-dipped in 
special insulating varnish, 


Prolongs life of unit under 


i Special frame ’and motor 


conditions of high humidity. 


Motor engineered for ex- 
tremely high breakdown 
torque. Essential to com- 
pensate for variable shock 
loads during peak periods 
of service. 


Rotor shaft specially 
machined to fit cutting 


turntable of disposer. 


tolerance assures smooth 
performance—makes 
WASTE KING Commer- 
cial Pulverator a machine 
of high precision. 


5 Dynamic balancing to close 





Here is the Result — 


a rugged J&H Customized Motor 
incorporating electrical and me- 
chanical features designed to make 
it an integral part of the WASTE 
KING Commercial Pulverator, 


DESIGN YOUR PRODUCT TO DO A JOB... 
Hot lo fil a moor 


Avoid compromising your product design by taking advantage of 
an engineering |philosophy geared to solve your special motor 
needs. Design your product to do a job... not to fit a motor. Write 
Jack & Heintz, Inc., 17620 Broadway, Cleveland 1, Ohio. 





OVER 350,000 
J&H Motors power 
Household WASTE KING 
Pulverators every day! 
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PHELPS DODGE BONDELEA 


magnet wire... 





UNLIMITED NEW, 


Random-wound, Layer or Paper-section for 
COILS potentiometers, telephones, brakes and clutches, 


clocks and timers, hearing aids, instruments, speakers, 





relays, television, radio and other applications. 


+. R A N Ss FO R M E R A Paper-section, Random-wound, Oil-filled, Air- 


cooled and High Voltage for distribution, current, 
X-ray, television, radio and other applications. 


MOTORS Windings for shaded pole, series fields, instruments, 


induction and others. 








Firit for loiling (udiily— from Mine lo Markie! 
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FLY-BACK COIL 


TV YOKE COM 


PANCAKE COIL 


N APPLICATIONS * 


ers, 


* Redesigning? BONDEZE may provide one answer 


to your overall cost reduction program! | 


BONDEZE is Phelps Dodge magnet wire BONDEZE offers unusual opportunities 


with a special thermo-plastic film applied for redesign of windings and in many cases 
over the insulation. It offers a quick, eco- influences finished product design with 
) nomical means of bonding wires together, overall savings to the user. 
. turn to turn, through single application of Any time magnet wire is your problem, consult ) 
heat or solvents. Phelps Dodge for the quickest, easiest answer. 


*BONDEZE is a Phelps Dodge Trademark 
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Cut Corsts.. 


Improve Performance with Better Gears 
Designed and Tooled for Your Specific Needs 


Fine Stamped Gearmaking has been developed, 
here, to a degree of accuracy long considered 
impossible. Now, for many purposes, single stamp- 
ings are laminated and indexed to make wider 
faces at savings up to 60%! 





More and more critical manufacturers, large and 
small, are saving assembly time and money with our 
special STAMPED GEARS. They are getting valu- 
able aid in designing more efficient and economical 
Stamped Gearing for many unusual applications. 


WINZELER Gears are made with speed and effi- 
ciency, in production runs, from any material. Stock 
dies are available for many uses. Tell us about your 





needs, now. 


GET THIS FREE DATA ON STAMPED GEARS 


Write for 4-page catalog-folder describing our facilities 
and the various Stamped Gears, Tools and Assemblies we 
make. Valuable gear data and tables are included. Or, 
get ideas, samples and low cost estimates. No obligation. 
Please write on company stationery. 





WINZELER MANUFACTURING 5 100 C0. 


1712 WEST ARCADE PLACE ¢ CHICAGO 12, ILLINOIS 
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THE Puew FERGUSON INTERMITTOR 





High Speed Precision Indexing Tables 
WITH THE FAMOUS FERGUSON ROLLER GEAR DRIVE 


The Ferguson Intermittor 


Ue oe 


LULL 2d) 
PER MINUTE 


20,000 HOURS 


OPERATION WITH 


NO MAINTENANCE 


LI Tae tae Tae: TT Mek ee ite 


and roller gear to the tooling stations 


LIQUID & AIR ACCESS 





TOOLING PLATE 


Special Acceleration Characteristics and Inherent Self -Locking 
Principles Reduce Wear Due to Shock, Vibration and Friction 


The “Heart” of the FERGUSON INTERMITTOR 
The FERGUSON ROLLER GEAR DRIVE 


Cut production costs with the new FERGUSON Intermittor, 
the standard index table that features high speeds with 
smoothness of operation; extreme precision with no 
shock-causing auxiliary locking or locating mechanisms; 
up to 20,000 hours operation with no maintenance and 
complete drive renewal merely by replacing inexpensive 
ball bearings. 

Smooth starts and stops with precision locking are 
inherent in the Intermittor. There is no need for costly, 
jarring, wearing auxiliary devices, even at highest speeds. 

The intermittor gives you complete choice of profitable 
work time with a minimum of “wasted” rest during the 
cycle because movement time may vary from 25% to 
100% of the total cycle time. You get more pieces per 
hour... at less cost per piece. 

Standard FERGUSON Intermittors are available with 
the number of stops varying from 4 to 24. Custom de- 
signs are possible with any number of stops and with 
any proportion of work time to rest time. They offer the 
ideal solution to the difficult indexing problems that may 
arise in your conversion to automation. 


Our new catalog, giving complete information and data about drive 
selection, is yours upon request. It makes selection as simple as choosing 
a speed reducer... write for your copy today, no obligation. 


a 





. INHERENT LOCKING; ZERO 


BACKLASH 


Precision of plus or minus .001” 
at pitch diameter of followers is 
guaranteed. Roller Gear locks in 
rest position’ with zero backlash 
assured by pre-loaded followers. 


2. UP TO 20,000 HOURS OPERA- 


TION WITH NO MAINTENANCE 


When necessary, the Drive may 
be renewed merely by replacing 
standard ball bearings. Cams, of 
hardened and ground tool steel, 


have operated 25 years with no ~ 


noticeable ‘wear. 


3. SMOOTH ACCELERATION; 


MINIMUM VIBRATION 


Smooth ‘curve of cam rib regu- 
lates acceleration and decelera- 
tion — no sudden starts or stops 
—little vibration even at highest 
speeds. 


. DESIGN VERSATILITY; 


HIGH SPEEDS 


Timing and speeds are controlled, 
in part, by variations of the cam 
rib. Because choice of timing is 
independent of the angular 
movement, ‘‘wasted” rest time 
is reduced, productive time is 
increased and higher speeds are 
possible. 


WRITE FOR INFORMATION—NO OBLIGATION 


Manufacturers of the Ferguson Trans-O-Mator, Ferguson Roller Gear Drives, 
Dial Feed Index Tables, Roll Feeds for Presses, Special Cams, Special Purpose Machinery. 


RY Cat et a kL 


ROLLER GEAR DIVISION, DEPT. EI-10 


ferguson 





P. O. BOX 191, ST. LOUIS 21, MO. 
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_HERE’S 
HOW THEY WORK: 


Slide nut (A) over conduit. Screw ferrule 
and sleeve assembly (8) into conduvit. 
Tighten nut onto connector body (C). 





Completely assembled “ST” connection. (IM- 
PORTANT: nut must be tightened as far as 
possible to complete compression action 
which assures liquid-tight seal.) 





Cross section of completed connection shows 
how tapered end of nut compresses ferrule 
wall... seals perfectly and gives positive 
ground between conduit and connector. 


APPLETON 


Explosion- = 
Proof Fixtures Lh 
LS 


Unilet 










ELECTRIC COMPANY 
1723 Wellington Avenue °* Chicago 13, Illinois 
Also Manufacturers of 


i — 


Fittings 





UNIQUE 
ppepleton Courtruction 


No Other Liquid Tight 
Flexible Conduit Connectors 
Have The APPLETON Brass 
Ferrule. Ferrule Screws In and 
Crimps On For a Perfect Seal 
and Positive Ground 


... lwage! 





The Only Fittings of their Kind... 
Provide Positive Wiring System Protection 


@ Here are flexible conduit connectors with a big plus! Nothing 
to come loose, deteriorate, crack or break! Brass ferrule 
Appleton “ST” Series Connectors stay tight to assure. positive 
exclusion of liquids, fumes, chips, shavings and other foreign 
matter from machinery electrical systems. And since the 
threaded, brass ferrule is crimped on, there is a permanent 
ground between conduit and connectors that maintains voltage 


unfailingly within 10 millivolts drop. 


Appleton “ST” Series Connectors come straight to fit flexible conduit 
from ¥g” to 4”, Also, 45° and 90° to fit flexible conduit from ¥” to 2”. 
To avoid costly shutdowns and loss of man hours, due to wiring system 
failure, write for full information. 


A QUALITY LINE OF ELECTRICAL FITTINGS ALL FROM ONE SOURCE 
SOLD EXCLUSIVELY THROUGH SELECTED WHOLESALERS 






Outlet 
Boxes 
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New Silicone Rubber Gum Can Be 
sulfur Vulcanized; Blends Give 
Organic Rubber More Stability 


Rubbery parts with properties intermedi- 
ate between those of silicone rubber and 
organic rubbers can now be produced by 
compounding with a new silicone polymer 
that can be vulcanized with sulfur and 
blended in any proportion with organic 
rubbers. 


Identified as Dow Corning 410 Gum and 
available now in commercial quantities, 
this new polymer can be blended with or 
applied as a protective coating to extend 
the serviceable temperature limits and the 
weather resistance of organic rubbers. 
Brittle point in the range of —70°F and 
usefulness at temperatures up to 400°F can 
be realized by proper blending. The physi- 
cal properties of the blend will fall between 
those of high strength silicone rubber and 
the organic rubber constituent. 


Dow Corning 410 Gum can also be blended 
with oil resistant rubbers to increase their 
stability in contact with hot oil. Such blend- 
ing also markedly improves the ozone and 
weather resistance of organic rubber. 


Tested in an atmosphere created by an 
ozone generator, for example, a Buna N 
type rubber, compounded for test pur- 
poses, showed failure cracks in less than 
30 minutes. Under the same conditions, 
a fifty-fifty blend of the same organic 
elastomer and Dow Corning 410 Gum, 





and 
vulcanizer showed no cracks after more 
than 8 hours. 


compounded with the same fillers 


Priced in the same range as standard sili- 
cone rubber gums, Dow Corning 410 Gum 
is currently available for immediate ship- 
ment in commercial’ quantities. Experi- 
mental samples for testing and evaluation 
are available on request. No. 94 
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DEPENDABILITY OF OVERLOAD RELAY 
IS ASSURED WITH SILICONE FLUID 


Latest addition to the series of silicone- 
containing Hydraulic-Magnetic Circuit 
Breakers developed by the Heinemann 
Electric Company is the Silic-O-Netic type 
C Overload Relay. A 400-volt service unit, 
the Type C resets itself immediately when 
the circuit fault is corrected. 


The Type C Relay combines hydraulic and 
magnetic action. When an overload occurs, 
a spring-loaded iron core in a non-magnetic 
tube filled with Dow Corning 200 silicone 
fluid is actuated by a solenoid coil. The 


core travels toward the end of the tube to 
complete a magnetic circuit. Resistance of 
the silicone fluid slows core travel, pro- 
viding a time delay inversely proportional 
to the overload current. Extreme overloads 
actuate the armature instantly before the 
core reaches the end of the tube. 


Time delay characteristics are determined 
by core design and fluid viscosity. Of these, 
the easiest and least costly to vary is the 
choice of fluid of any particular viscosity. 
Key to the consistent dependability of the 

(Continued pg. 2) 





Heat-Stable Silicone Paint Used to Improve and 
Maintain Appearance of Mercury Engine Manifolds 


To preserve a quality appearance in keep- 
ing with the automobile itself, the exhaust 
manifolds and crossover connection of all 
Mercury automobiles are coated with a 
heat resistant silicone based paint. Formu- 
lated by Midland Industrial Finishes of 
Waukegan, IIl., the coating stays black and 
glossy despite surface temperatures in the 
range of 500 F. Compare that with the 
burnt-brown appearance of conventional 
manifolds. 


First used on the manifolds of the 1953 
Lincoln automobile, the silicone finish is 
expected to last the life of the automobile. 
No noticeable deterioration has been 
observed after as many as 100,000 miles. 





No additional work is required to apply 
the silicone paint. It’s simply sprayed on 
the manifolds with conventional production 
line equipment and baked only 30 minutes 
at 500 F. No. 95 


FOR DATA RELATING TO THESE ART:CLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 
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DOW CORNING 
PUBLICATIONS 

ON NEW 
DEVELOPMENTS 
AND TECHNICAL 
DATA.... 


SILASTIC RTV—the Dow Corning silicone rubber 

that’s room temperature vulcanizable! Excellent 

for durable, weather-proof, resilient insulations, 

encapsulations and seals for electronic com- 

ponents. No. 99 
4 


Use of bare magnet wire coated with new 
Dow Corning Wire Enamel permits operation of 
small electric machines and electronic parts at 
180 C. Flexibility, scrape hardness and dielectric 
strength compare favorably with those of the 
best organic wire enamels. Life expectancy at 
180 C is in the range of 50,000 hours compared 
with 200 hours for wire insulated with conven- 
tional enamels. No. 100 
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Dow Corning 20 Compound and 20 Emulsion are 

effectively used as release agents for epoxy, 

melamine, methacrylate, phenolic, and polyester 

resin moldings. Their properties and methods of 

application are described in a recently published 

data sheet. No. 101 
A 


Dow Corning 6 Compound, a grease-like non- 
hardening, rust preventative for ferrous alloy 
metal parts in delicate mechanisms and fine in- 
struments, provides excellent protection during 
long time indoor or outdoor storage. No. 102 


A 


Dow Corning Antifoam A, recognized as a most | 


effective defoamer for a wide variety of aqueous 
and nonaqueous systems, is now available from 
laboratory supply houses in convenient spray 
bomb dispensers. Combined with a volatile Freon 
propellent, Antifoam A Spray quickly controls 
foams in many batch processes. No. 103 


A 


A new data sheet describes the properties of 
parts fabricated of various Silastic stocks and 
pastes. It includes all of the Silastic stocks now 
available in commercial quantities and lists 
typical properties of each. It is a convenient 


reference guide for the selection and use of 


silicone rubber parts. No. 104 


A 


We have recently revised our listing of the 
manufacturers of silicone (Class H) insulating 
components. Designers and builders of electric 
machines and electronic equipment may want to 
refer to these Sources of Supply. No. 105 


To prevent salt water and pressures up to 
20,000 psi from damaging electric cable 
connectors, the Schlumberger Well Sur- 
veying Corporation of Houston, fills the 
connecting junctions with Dow Corning 
S-2452, a heat stable, water repellent sili- 
cone compound. 


S-2452 is a nonvulcanizing, rubbery paste 
that remains tacky despite unusually high 
or low temperatures, moisture or chemicals. 
Heavier and tackier than regular silicone 
compounds, it is easily packed into the 
rubber junction sleeves. It does not harden 
or wash away in service. 


Schlumberger has successfully used Dow 
Corning S-2452 to insulate cable con- 





le Connections 


nections for over three years. During this 
time no electrical leakage has occurred 
from properly filled 
direct contact 
all viscosities. 


junctions despite 


with drilling muds of 
No. 9 





Silicone Insulation Protects Shake-Testers Against 
Overloads; Provides Extra Margin of Reliability 


The success of manufacturers producing 
highly specialized electrical equipment 
frequently hinges on the trouble free per- 
formance of their complex and unfamiliar 
units. That’s why more and more of these 
manufacturers are building silicone (Class 
H) insulation into their products. 


Take the Calidyne Co. of Winchester, 
Mass., for example. For six years Cali- 
dyne has been manufacturing a line of 
electro-dynamic “shakers” used to deter- 
mine 
assemblies, 


the vibration resistance of various 
machines and equipment. 





Units to be tested are fastened to a shaker 
table which is then connected to the arma- 
ture coil. Vibratory motion is achieved 
and controlled by the simultaneous passage 
of an AC current through the armature 
coil and field of the electromagnet. 


No Calidyne shaker has ever been reported 
burned out, although some are occasionally 
operated for days at top load. Built ip 
blowers keep the coils cool enough when 
operated under standard loads. But it’s 
Class H insulation made with Dow 
Corning Silicones that provides the neces- 








sary protection against accidental over. 
loads. No. 97 
OVERLOAD RELAY ASSURED ( Continued) 


time delay is the fact that the chosen 
viscosity remains constant, even after 
millions of operations in service. 

Unlike organic oils, Dow Corning 200 
Fluid retains a relatively constant viscosity 
over a wide temperature range; it does not 
thicken or thin out. This important feature 
plus high resistance to oxidation and 
gumming helps keep the relay’s actuation 
point unaffected by variations in the am- 
bient temperature. 

These same properties are utilized in 
another type Heinemann relay which is 
pre-set at the factory for delay intervals 
of from 1 second to 2 minutes. The delay 
interval is determined almost entirely by 
the viscosity of the Dow Corning 200 Fluid 
that is selected. In all these relays hermetic 
sealing is used to assure cleanliness and 
freedom from tampering. No. 98 
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Dow Corning Corporation, Dept. AEI-22 Midland, Michigan 
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DOW CORNING 


DOW CORNING 
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MICHIGAN 


ATLANTA CHICAGO CLEVELAND DALLAS DETROIT LOSANGELES NEW YORK WASHINGTON, D.C. (SILVER SPRING, MD») 


CANADA: DOW CORNING SILICONES LTD., TORONTO 


ENGLAND: 


MIDLAND SILICONES LTD., LONDON 


FRANCE: ST. GOBAIN, PARIS 
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INTEGRAL AND FRACTIONAL HORSEPOWER MOTORS ARE AVAILABLE IN A WIDE RANGE OF TYPES AND 
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OO YOu: SES 

AN OPPORTUNITY IN THESE 
DIVERSE APPLICATIONS 

OF MICARTA? 


Today, MICARTA® is serving and saving in thousands of applications 
all across the industry. You'll find it extensively used in moving 
parts because MICARTA resists impact, soaks up vibration and 
muffles noise. You'll see it widely used in structural parts because 
MICARTA gives strength and rigidity while weighing only half as 
much as aluminum. You'll spot it in many places employed as an 
electrical insulator. You'll even come across it in piping systems 
because MICARTA fights corrosion, repels moisture, endures heat 
and cold. 


These and many other serviceable qualities of this amazing 
plastic may hold the answer to your problem. It will pay you to 
investigate. Simply use the coupon below. J-06575 


MICARTA IS SERVING ALL INDUSTRIES 


AVIATION: Pulleys, 
instrument panels, 
structural members 


MARINE: Propeller 
shoft bearings, 
bushings, piston rings 


STEEL: Roll-neck 
bearings, hold down 
ond upcoiler rolls 


TEXTILE: Spinning 2: Bubble 
buckets, shuttles, caps, pl sting barrels, 
spools, bobbins, gears tubing, valve blocks 


you can 6E SURE...iF 1s Westinghouse @®D : 


e@eeeevreveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeeee ee @ @ 


Westinghouse Electric Corporation 
Micarta Division 
Trafford, Pa. 


Attention: L. A. Pedley 
Sir: (Please check one) 


[|_| Please have your representative call 


[_] Please send me complete facts on Micarta 


Name_ Company__ 
Address 


City 


Zone_ State 


EM-10-54 
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TOTALLY ENCLOSED FAN 
COOLED, Standard or Expiosion- 
Proof, for adverse or hazardous 
atmospheric conditions. Up to 
200 hp.* 
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lg speed 
reduction ratios from 1.48:1 to 


3657:1. Up to 15hp 
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@ Naturally, you can’t match world-famed ACEC electric motors 

when it comes to quality and dependability. If it’s a question of quick delivery, 

ease of maintenance, or convenient nation-wide service, ACEC is tops again. 

And most important of all, when it comes to PRICE—initial cost and maintenance 
cost—an ACEC motor is first, last and always the best motor buy in the United States! 


Today, versatile ACEC motors, backed by 75 years of electrical perfection 

and scientific research, represent in every way the most motor for the least money! 
And behind each ACEC motor stands a guarantee of world-wide service, 

packed in the United States and Canada by Belgian Electric Sales Corporation’s 
more than 300 distributors, service shops and warehouses —all equipped 

to handle sales and service needs speedily, skillfully. 


Three-phase ACEC fractional and integral horsepower electric motors — 
—rated from 14 to 200 hp* and built to all NEMA specifications—are available 
from stock from a chain of warehouses throughout the country. 


Insist on ACEC, and you'll insist on quality and service— 
quality you can depend on, service that is guaranteed. 





De a ee 


Make a note now of the telephone number of the 


Belgian Electric Sales Corporation office-warehouse nearest you 


IN NEW YORK, PLAZA 8-3101 * CHICAGO, ANDOVER 3-3531 * HOUSTON, FAIRFAX 
LOS ANGELES, MADISON 6-4421 » SAN FRANCISCO, SUTTER 1-6667 


ACEC Motors are sold and serviced in the U. S. A. by 


BELGIAN ELECTRIC SALES CORPORATION 


MAIN OFFICE: 40 East 49th Street, New York 17, New York 


BRANCHES: 423 East 3rd St., Los Angeles 13, Calif 
Betcan Electric Sales Ltd., Montreal, Can. « Industrimex, S. A., Mexico, D. F. 


ALES OFFICES AND REPRESENTATIVES: Boston, Buffalo, Chicago, Cleveland, Detroit, 
Houston, Milwaukee, Minneapolis, Orlando, Phila., Portiand (Ore 


, San Francisco, Savannah 


*Ratings above 200 hp supplied promptly on request 
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“Made by Engineer 


Support your local 
ADEQUATE WIRING BUREAU 
Program... 


AN . 
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CORD SETS 


Don’t bargain when you're buying cord sets... 
they mean too much to your product. Leading 
manufacturers know and value our technical experience 
and creative ability; to make their appliances BETTER 


... they CORNISH ‘em: 















RIS MT UMAD TN aaa 


50 Church Street New York 7, N. Y. 


@ATLANTA BOSTON BRIDGEPORT @CHARLOTTE @CHICAGO @CINCINNATI CLEVELANI 
@DALLAS DENVER DETROIT KANSAS CITY @LOS ANGELES @MINNEAPOLIS @PHILADELPHIA 
PITTSBURGH @ROCHESTER @ST. LOUIS @SAN FRANCISCO @SEATTLE 
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me plays a vital part in 
new plant-automation plans 
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Snap-Lock is the heavy duty limit switch—quick acting, 
positive, dependable—built by machine tool builders for 
machine tool builders. 

In the 15 years since we first designed Snap-Lock to 
meet our own machine tool needs, it has been adopted 
as the standard switch equipment by 4 out of 5 of all 
builders of precision operated machine tools. Hundreds 
of users of other types of equipment also specify Snap- 
Locks—where control is vital, where lasting and service- 
free life is more important than mere price. 

If you have a switch problem, choose from the wide 
variety of Snap-Lock standard types with regular or spe- 
cial mountings or, if you need a special application, let our 
engineers help you design Snap-Lock into your product. 





INGERSOLL says: 


@€ror this special model, again we 
rely on 13 Snap-Lock switches to 
insure correct sequencing of all 
6 operations for automatic mill- 
ing of tops, bottoms and sides of 
sole plates for electric flat 
irons at 1000 per hour-- fastest 
rate ever attained.99 


The Ingersoll Milling Machine Co. at Rock- 
ford, Ill, top flight builders of precision 
automatic milling, boring and drilling 
machines, have for yeors standardized 
on Snap-Lock limit switches. 
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Ask for Engineering Bulletin EM-51 


ELECTRICAL MANUFACTURING DIVISION 


The NATIONAL 
«Aaa Treeding Dis ond Tepe ACME COMPANY 


6 ® Solenoids © Contract Manufacturing 170 EAST 131st STREET © CLEVELAND 8, OHIO 
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A GREAT NAME IN COMFORT 


ROOM AIR CONDITIONER 


THE fans of the famous Fedders Room Air Condi- 
tioner are equipped with the Lord Bonded-Rubber fan 
hub shown here. It forms an effective “sound dam” be- 
tween shaft and fan. With no metallic path for vibration 
to follow, noises from shaft or components never reach 
the room in which this Fedders unit is installed. Lord 
Vibration and Shock Control Mountings and Bonded- 
Rubber components are in use by leading appliance 
manufacturers to improve product performance and in- 
crease customer satisfaction and comfort. We shall be 
pleased to work with you on the operational improve- 
ment of your products. 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 


233 South Third Street 313 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 
DETROIT 2, MICHIGAN NEW YORK 20. NEW YORK CHICAGO II, ILLINOIS CLEVELAND 15, OHIO 
311 Curtis Building 630 Fifth Ave. 520 N. Michigan Ave. 811 Hanna Building 


Rockefeller Center 





ELECTRICAL MANUFACTURING 






Advertisement 
Lord Bonded-Rubber 
Products Set Standard In 
Vibration and Shock Contro] 
For Over Twenty-Five Years 

In the field of technical analysis 
and engineering to “design out” 
destructive factors set up in the 
machines of industry by vibration 
and shock, Lord Manufacturing 
Company continues to pioneer and 
set the pace for precision made yj. 
bration control mountings apd 
bonded-rubber parts. 

Years of experience in mounting | 
aircraft engines and airframe com. 4% 
ponents enable Lord Engineers to” 
help industrial equipment designers 9 
in obtaining smoother operation, | 
longer service life and increased 9) 
safety in their machines, ‘ 

Lord Engineers draw from some 7) 
27,000 basic designs and their varias | 5 
tions to solve many vibration -and 
shock problems referred to them by 
machine designers, Add to this the 
continuous research engineering 
available from the company’s com- 
plete laboratories, and it becomes a 
matter of near impossibility to pre- 
sent a vibration problem which can- ~ 
not find soluton in the Lord Organi- 77 
zation. The scope of Lord Design ®) 
and Precision Manufacture covers’ 
Vibration Control Mountings for 
aircraft engines and components in) 
both the internal combustion andy” 
jet field, delicately balanced and¥ 
precisely assembled units of ac” 
counting machines, electronic equip- 
ment, instrument panel mountings, 
shipping case mountings for the pro- 
tection of sensitive machines in 
transit. 

Designers of home appliances use 
Lord bonded-rubber parts for fan- 
hubs, flexible couplings and special 
components for washing machines, 
room air conditioners, mixing andy” 
juicing devices. Lord Flexible Cou-t@ 
plings are used in the mechanism 
which operates motorcar windows 
and convertible tops. The turbine) 
engine for heavy duty motor truck] 
transport, a recent development of 
the Boeing Airplane Company, is 
connected to the power transmission 
by a special Lord Flexible Coupling 
and the engine itself is supported § 
on Lord Mounts. Lord Engineering 
and Precision Manufacturing facil 
ties are available to business and} 
industry wherever Vibration and] 
Shock Isolation problems require 4 
precise, accurate and inexpensive) 
solution, 
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HIGH VOLTAGE CERAMICONS 


STYLE 412 


Erie offers a wide selection of disc and molded- 
type ceramicons for high voltage service. Avail- 
able in ratings between 1000 V. and 30 KV. for 
high potential tuning, by-passing and filtering 
applications. 


ERIE “K-LOK’’ HIGH STABILITY 
DISC CERAMICONS 


i 


STYLE 801 SATt 1) STYLE 821 

Values up to .0047 mfd at 500 V. are available 
in tolerances as close as + 5%. Capacity varia- 
tions with temperature, age and voltage are 


exceptionally small. Atruly premium capacitor. 


ERIE BUTTON MICA CAPACITORS 
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Values from 15 mmf to 8100 mmf are available 
in tolerances as close as + 2%. Rated at 500 
VDCW. "Q" value exceeds 1000 for values 
above 100 mmf. Available for maximum operat- 
ing temperatures of 85°C. and 125°C. Extremely 
low inductance makes these very compact 
Capacitors ideal for VHF and UHF applications. 
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ERIE BY-PASS AND COMPENSATING 
CERAMICONS 


STYLE 331 


To meet exacting temperature compensation, 
by-passing, coupling and filtering requirements. 
Compensating units available from .75 to 1380 
mmf. ‘“Hi-K” by-pass units available from 100 
mmf to .01 mfd. 


ERIE STAND-OFF AND FEED-THRU 
CERAMICONS 
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STYLE 325 
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STYLE 2438 STYLE 2433 STYLE 326 STYLE 357 Sie AG arr 


Erie offers a wide selection of chassis—mount- 
ing capacitors designed to overcome radiation 
and critical by-passing problems. Available in 
both temperature compensating and “Hi-K" ma- 
terials. Manufactured in values up to 1500 mmf 
with 500 V. rating. 


a 


Ceramicon, Hi-K, K-LOK, GP, Button, and Plexicon are registered trade names of Erie Resistor Corporation 


ERIE RESISTOR CORPORATION ...” . ELECTRONICS DIVISION 


Main Offices and Factories: ERIE, PA. 


Sales Offices: Cliffside, N. J. © Camden, N. J. © Chicago, Ill. © Detroit, Mich. 


RESISTOR CORP. 


Cincinnati, Ohio ® Fort Wayne, Ind. ® Los Angeles, Calif. © Toronto, Ontario 


Manutacturing Subsidiaries: 


HOLLY SPRINGS, MISSISSIPPI * LONDON, ENGLAND * TRENTON, ONTARIO 





General Electric announces another 


OTHER G-E CAPACITOR FIRSTS 
«thin kraft-paper dielectric 


*Pyranol* liquid impregnant 
*Drawn-oval capacitors with 
double-rolled seams 


silicone bushings with stud- 
welded construction 


*Permafil solid impregnant 
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SOLDERLESS DOUBLE-ROLLED COVER SEAM DRAWN-RECTANGULAR CASE has no sol- UPRIGHT OR INVERTED MOUNTING is possible, 
makes a mechanically strong, hermetic seal dered seams .. . does not depend on solder using footed brackets (above). Bottom of case is 
that remains leakproof. for mechanical strength and effective sealing. indented for inverted mounting. 
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FIRST to the electronics industry 


NEW DRAWN-RECTANGULAR CAPACITORS 


*Solderless, double-rolled cover seam 
*Seamless case with standard dimensions 


To answer the needs of the electronics industry, General Electric’s capacitor 
engineers have developed a fixed paper-dielectric capacitor in a seamless, solder- 
less case with standard dimensions. Because these new capacitors are the same 
sizes and have the same mounting dimensions as fabricated units, they can be 
applied to existing electronic equipment without changing component layouts. 


Drawn construction offers the user important advantages. The seamless case is 
virtually leakproof. There is no dependence on solder for mechanical strength 


and effective sealing. The double-rolled seam between case and cover further 
assures a true hermetic seal. 


G-E Drawn-rectangular capacitors can be supplied with suitable bushings for a 


wide range of voltage ratings or special applications. The new units comply 
with or exceed MIL specifications. 


Proof of the dependability of the rugged construction of these new drawn- 
rectangular capacitors can be found in another General Electric pioneered de- 
velopment, the drawn-oval capacitor, of which there are more than 55 million 
being used in electrical and electronic equipment today. 


For further information contact your nearest G-E Apparatus Sales Office. 
General Electric Company, Schenectady 5, New York. 


* Reg. trade-mark of General Electric Co. 


442-23 


Progress /s Our Most /mportant- Product 


GENERAL @@ ELECTRIC 


FOUR BUSHING STYLES can be furnished, depending on rating and applica- STANDARD CASE SIZES of G-E Drawn-rectangular capacitors are 
tion requirements. All bushings are designed to provide a liquid-tight seal interchangeable with existing fabricated styles. This makes it 
along with generous air-strike and creepage distance. unnecessary to change drawings or circuit layouts. 
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How would YOU solve these two problems? 


i 


en 


1. OVERDONE X-RAYS WON'T DO. Water in developer tanks 
for X-rays must be kept at exactly 68°F — otherwise nega- 
tives come.out over or underdone. The thermostat in the 
developer tank used by Johns Hopkins Hospital was subject 
to corrosion. Replacement with a stainless steel Fenwal 
THERMOSWITCH® unit solved the problem. It’s accurate, 
won’t corrode, lasts indefinitely since activating element is 
completely enclosed. 


Cd 


3. THIS IS IT — the Fenwal THERMOSWITCH control is simple 
— compact shell contracts or expands instantly with tem- 
perature changes, opening or closing electrical contacts. Ad- 
justable and highly resistant to shock and vibration. Fenwal 
THERMOSWITCH units are solving temperature problems and 
helping to improve the final product throughout all industry. 

















~ 


2. WHERE THERE’S A SMOKEHOUSE, there shouldn’t be a fire 
hazard. Sawdust heated in the “smoke producer’’ used by 
Albert F. Goetze, Inc., meat packers, can easily break into 
flames. When this happens, a sensitive, quick-acting Fenwal 
THERMOSWITCH unit shuts down the blowers carrying the 
smoke to various curing rooms. Absolute reliability in the 
control unit assures maximum smoke without endangering 
the property. 


*atelog no. 400 
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4. SEND FOR THIS CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, il- 
lustrated discussions of the problems above. Fenwal engi- 
neers will be glad to help you solve your temperature control 
problems involving heat, humidity, radiant heat, pressure 
and other variables. Write Fenwal Incorporated, 110 Pleasant St., 
Ashland, Massachusetts. 


THERMOSWITCH* 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 


ELECTRICAL 












MANUFACTURING 








Saleen itt nen adnaieheniaanieds idan ian aan 












we ‘threw away the book’ 


@ Thin walls blending into heavy sections made this a tough one. . 


but Stewart turns out castings like this in volume 


| 
| to make this die casting --- 
| 
| 


: 

| After 44 years, Stewart Die Casting is still young enough to 
| have new ideas. When conventional methods are not good 
i enough, we “throw away the book” and find a way. Whatever 
| type of die castings you need — small or large, simple or intri- 
4 cate —count on Stewart to meet your most rigid specifications 





.. on time. 


SERVICES AVAILABLE... 





Designing ¢ Engineering ¢ Die Making 
Metallurgical Control « Most Modern Die Casting Equipment * Complete 
Machining, Polishing and Assembly Facilities. 


44 years of helping industry to “Make It Better” 
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275 WARREN STREET 


iz a f I > - ay DIE CASTING ... a division of A 
* 





CHICAGO, 





ILLINOIS, 4535 FULLERTON AVENUE © BRIDGEPORT, CONNECTICUT, 
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When the manufacturer of an air compressor 
traced a loss in the compressor’s efficiency, he 
found the difficulty in the cylinder head gasket. 
\ conventional material that worked well in 
every other respect charred at the high operating 
temperatures, allowing air leakage. 
sean Substituting an improved type of fiber gasket 
12100 3 200. Armstrongs CN-705 Accopac® —solved_ the 
YOAD IN’ PS. Pt problem. Accopac withstands temperatures up 
——— to 250° F. and gives long, dependable service 
without replacement. 


ACCOPAC’S HIGH COMPRESSIBILITY is shown 
clearly by these load-compression curves. With light 
or stamped metal flanges, this compressibility allows 
gaskets to conform to irregularities and to seal with- 
out distorting the flange. On heavy flanges, Ac- 
copac gaskets seal without crushing. 


\ccopac seals tightly because of the way its 


ee 
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fiber gasket 


compressor efficiency high 


made. Fiber and cork are blended with a non- 
volatile, non-extractable latex binder in a spe- 
cial, patented beater saturation process. The re- 
sultant sheets are uniform, unusually compres- 
sible, and resistant to dimensional change under 
varying humidity and temperature conditions. 
If you're looking for stability and strength in 
a dependable, low-cost gasketing material—in- 
vestigate Accopac. It’s being used today in 
pumps, aircraft devices, automotive 
equipment, household appliances, and 
a wide variety of other applications. 


ARMSTRONG’S ACCOPAC —— 


OCTOBER 1954 


FREE 24-PAGE GASKET MANUAL—Look in 
Sweet's product design file for “Armstrong's Gas- 
ket Materials” or write for your personal 
copy. Contains facts on Ac- 

copac and other efficient 

Armstrong's gasketing ma- 

terials as well as information 

on gasket design. Write 

Armstrong Cork Co., Indus- 

trial Div., 7010 Ingersol St., 

Lancaster, Pa. Be sure to 

specify Armstrong’s Gasket 

Materials when you order 

from your gasket fabricator. 
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AIR COOLED COUPLINGS 


LIQUID COOLED COUPLINGS 


PRESS DRIVES 
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DYNAMATIC DIVISION «exosns- wisconsin 


EATON MANUFACTURING COMPANY 





Our new booklet, ‘‘Bulletin GB2,’”’ describes and illus- 
trates the basic Dynamatic Eddy-Current units, including 
the new Stationary Field Coupling. If you are interested 


in modern speed control, write for your copy. LIQUID COOLED BRAKES 


Speed Control Dynamatic Eddy-Current Couplings, brakes, clutches, Dynamometers, 


Problems? 


One of these 
Dynamatic Units 


and Ajusto-Spede motors, in use today in practically every basic in- 
dustry—in both plant equipment and end products—are proving the 
ideal solution to difficult speed control and testing problems. Advan 
tages include rapid response, infinitely adjustable speed control, wide 
speed range, quiet operation, high full-load efficiency, low mait- 


° tenance cost, adjustable speed from an AC power source. Write fot 
may be the solution 


your copy of the new Dynamatic Bulletin GB2 today. 


KENOSHA, WISCONSIN ° General Offices: Cleveland, Oh 


YNAMATI[ DIVISION EATON MANUFACTURING COMPANY 
ne 
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STEEL 


WIRE SPECIAL SECT TONS 





§ STAINLESS 
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SHEETS - STRIP 


New-type clamp for vascular surgery 
is made of Stainless Steet 


PLATES 

















e@ New-type surgical clamps that Lombard, Illinois—is using Stainless 
make possible the manipulation of Steel. Stainless Steel’s bright, hig!..y- 
human blood vessels without in jury polished surface is extra assurance of This clamp for vascular surgery is made 
to the vessel walls are credited with sanitation and sterility. from Stainless Steel by Bruno Richter, 
saving the limbs of a considerable These Potts-Ductus clamps have Lombard, iinots. 
number of potential amputees. teeth only one millimeter deep and 
To resist the corrosive and con- spaced one-half millimeter apart. 


taminating influences that must be With such fine and exact spacing the 
Y avoided at all costs,the manufacturer __ teeth do not pierce the delicaté wal 


of these clamps — Bruno Richter of of the blood vessel. = 








Gleaming Stainless Steel adds attractive ap- 
pearance and a host of other benefits to the 
employee cafeteria at H. J. Heinz Company, 
Pittsburgh. It was fabricated by Tyson Metal 
Products Company, Pittsburgh. 








ts Take advantage of | 
Shinless Steel in your designs 
" and in your selling 
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, sed to 
Steel has been u sal. The wide 
Wane pie and add sales appe al. The 


Ww ee , | 
i able properties aval 

¢ range of valua a 

: able in Stainless S teel makes . 


ir Seat materia or many, many Py 
e for ao Seem way and a Food handling is a “natural” for This cafeteria equipment was 
good return 0 ee ed gerv- Stainless Steel. Stainless gives you fabricated for H. J. Heinz Company, 
especially se Stainless Steel. an unmatched combination of sani- Pittsburgh, Pa., by Tyson Metal 
— tary qualities, ease of cleaning, a Products Company, Pittsburgh. It is 
smooth, non-porous surface, resist- made of a nickel-chromium grade 





ES ance to corrosion and long life. of Stainless Steel. 


UNITED STATES STEEL CORPORATION, PITTSBURGH - COLUMBIA-GENEVA STEEL DIVISION. SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION WAREHOUSE DISTRIBUTORS 


NITEC TATE NOE: EXPORT COMPANY, NEW YORK 
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New facls tor your file om 


, 
US$ CARILLOY STEELS 


USS Carilloy steel passes 
rigid tests for 
ropeller blades 


@ An important manufacturer of propellers 
for military aircraft has found that in strin- 
gent magnaflux tests, USS CaRILLoy steel 
performs completely satisfactorily. 

The high stresses in propeller blades and 
hubs naturally require extremely high quality 
steels. Accordingly, the U.S. Army and U.S. 
Navy have set up rigid quality specifications 
requiring that every heavily stressed part 
must be magnafluxed several times during its 
production. 

With USS CarIL_oy 4340 electric furnace 
aircraft quality steel, this important manu- 


THESE HIGH QUALITY aircraft propeller hubs are 
forged and machined from semifinished CARILLOY 
4340. They meet extremely tough magnaflux re- 
quirements. 


FOR BIG PROPELLERS, 2 forged sections (a) are welded together to form one 
blade thrust member. Pieces are then ground and magnafluxed, Kellered, 
ground, and magnafluxed again (b). Mill camber sheets (c) then are copper 
brazed to the thrust members. Entire unit is heat treated and polished before 
final magnafiux test and cadmium plating. Rigorous magnafiux testing assures 
that every finished blade (d) can withstand the tremendous stresses encoun- 
tered on the latest high-speed planes. 


facturer is able to count on the performance 
required for this severe application. The cop. 
sistent high quality of USS CaRILLoy aircraft 
steel has meant greater savings to this cus. 
tomer through minimum magnafiux rejec- 
tions of costly fabricated parts. 

USS CaRILLoy steels have established an 
enviable record for meeting the highest qual. 
ity requirements. Therefore, when you need 
a standard AISI analysis or a special steel 
for an unusual application, it pays to call in 
a USS Service Metallurgist. He can help you 
solve any steel problem. 


AFTER FORGING AND MILLING, 750-lb. thrust 8 
tions are hogged out on this Kellering mac 
Finished sections weigh about 155 lbs. USS Carl 
steel maintains a No. 1 quality position on tie 
heavy-duty parts. 


Oss UNITED STATES STEEL CORPORATION, PITTSBURGH - COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


NITED STATES STEEL EXPORT COMPANY. NEW YORK 
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~ Here's why USS Electrical Steels 
keep getting better and better 


he 
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@ Today, the most advanced techniques 
known to the steel-making industry are 
used in producing USS Electrical Steels. 
That’s why our electrical sheets are hard to 
beat for flatness, surface, and uniformity in 
thickness. That’s why they have excellent 
magnetic and physical properties, and 
why you can be sure of consistently good re- 
sults in core laminations made from them. 

Nevertheless, in order to give you even 
better electrical sheets, we are—through re- 
search — continually improving our pro- 
duction methods. This work goes on day 
in and day out at our Research and De- 
velopment Laboratory. Here, by slightly 
varying the chemical composition, condi- 
tions in the ladle, the method of rolling, 
or heat treatment, we make experimental 
steels to evaluate new ideas. We take sam- 
ples of these special steels, as well as 
standard commercial grades, roll them in- 
to sheets, then analyze and compare the 
physical and magnetic properties to learn 
how the product can be improved for the 
consumer’s use. 

We are proud of the fact that core lami- 
nations made from these steadily improv- 
ing USS Electrical Steels help you to in- 
crease the efficiency of your motors, trans- 
formers, and reactors, year after year, and 
that they continually make it possible to 
further reduce the physical size of electri- 
cal equipment, or to pack still more capac- 
ity into equipment of the same size. 

If you have any question at all about 
electrical steel, write to United States 
Steel, 525 William Penn Place, Pittsburgh 
30, Pennsylvania. 
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4 Experimental USS Electrical Steels are rolled 
into sheets, under precisely controlled conditions, 
on this mill at United States Steel Research and 
Development Laboratory. Performance of finished 
sheets is carefully analyzed, and correlated with 


production techniques, to show how USS Elec- 
- UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


trical Steels can be further improved. 
NITED STATES STEEL EXPORT COMPANY, NEW YORK 
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UNITED STATES STEEL CORPORATION, PITTSBURGH - COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 








Another Motor that won’t burn out 
.--it’s protected by a built-in KLIXON PROTECTOR 


No sir... not the motor illustrated, because the motor manufacturer provided 
inherent overheat protection by building-in a Klixon Motor Protector. K LIXON 

As a user of electrical motors, you can keep your equipment operating longer, cut PROTECTORS HELP MAKE 
motor repair and replacement costs by specifying and using motors with built-in EVERY WEEK NATIONAL 
Klixon Protectors. The additional cost is low . . . pays for itself in short order. ELECTRIC WEEK 


DO IT BETTER — DO IT ELECTRICALLY Motors help everybody do things 

. electrically —-KLIXON protectors 
help motors do it better by keeping 
them working safely at maximum 
safe loading conditions, and by 


preventing burnouts under unsafe 





=a CS ta an conditions. 
CLICK!...IT’S OFF! CLICK! . ‘T's ont 
Should a motor become overheated and When the motor cools to safety, the 
dangerously hot, the Klixon Protector Klixon Protector snaps the power “on” 
snaps the power “off” preventing the automatically, or by pushing the red but- 
motor from burning out. ton when the manual reset type is used. 





METALS & CONTROLS CORPORATION 





MRESEL SPENCER THERMOSTAT DIVISION 


” AUTOMATIC 
RESET 
110 FOREST ST., ATTLEBORO, MASS. 
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EDITORIAL 


Don't Sell Copper Short! 


THERE HAS BEEN considerable discussion in 


recent years regarding the feasibility of 
substituting metals like aluminum for cop- 
per as a conductor material because of an 
implied shortage of one of the oldest metals 
known to man. But in recent weeks a strong 
voice has been raised to proclaim that there 
is no real shortage of copper and hence of 
copper alloys like brass and bronze, either 
now or in the foreseeable future. The voice 
is that of the Copper & Brass Research As- 
sociation, the trade association of copper 
and brass fabricators. In effect this group 
says: Don't sell Copper Short! 

Copper has long been a strategic metal, 
meaning that it is essential to the military 
defense of the nation. Witness the bulge in 
production and consumption of copper dur- 
ing World War II. Government stockpiling 
of copper since then supports this thesis and 
has always hung as a threat over the avail- 
ability of the red metal to industry. 

Now the government is beginning to take 
an interest in industry’s stake in the copper 
supply. Through the Copper Division of the 
Business and Defense Services Administra- 
tion, Department of Commerce, the first of 
a quarterly Copper Industry Report has just 
been published (dated Summer 1954). The 


requirements since Korea, and reduced pur- 
chases by industry while inventories are 
being worked down, both brass mills and 
copper wire mills have reduced their order 
backlogs to the point where they are now 
actively seeking new business. Production 
of primary copper reached a new low in 
August, but that was largely due to mine 
strikes—a passing phase. Production abroad 
continues at a high level. 

Looking ahead fifteen years, the CBRA 
has estimated a continuing rise in copper 
consumption in step with predicted popula- 
tion growth and concludes that copper sup- 
plies will maintain pace and even exceed the 
demand. While the average grade of copper 
ore has been declining in recent years, 
technological improvements and greater 
efficiency in mining have enabled larger 
amounts of lower grade ore to be smelted 
each year. Exploration has barely reached 
beyond present workings. 

Scrap is a vital factor. Since copper is 
practically indestructible, some 35 years 
after being fabricated, the metal finds its 
way back to the smelters. Scrap returns are 
bound to follow a lagging but upward trend 
as has consumption over the years. 

Imports account for about one-fourth of 


- report reconciles the differences between the domestic supply. World production is 
* statistical data emanating from various increasing steadily and is expected to con- 
m| | sources and gives the producers an accurate __ tinue to do so for many years. Therefore the 
yl | picture for planning production and dis- | CBRA challenges the attitude that the sup- 
fe tribution. It concludes that copper is avail- ply of copper is inadequate for our growing 
able in ample supply to meet any foresee- | economy in times of emergency, or that 
able demand. Mine production, net imports __ reserves of copper will peter out at some 
and scrap all show promise of substantial future date, or that it is necessary to substi- 
increases. Developments in the industry tute for copper wherever a substitute can 
make it possible for copper production to be found. 
assume a favorable balance with relation Henceforth the many technical and _ eco- 
to the demands of the expanding domestic —_ nomic factors and the two combined, rather 
economy. than supply factors, will decide the issue on 
With the continued decline in military metal choice. 
ING 
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Cold-Reduced 
Eleetrical Steels 


.The swing to cold-reduced lamination strip is definite. 


From a processing point of view the material has distinct advantages 


to producer and user over hot-rolled sheet but tests carried out over a 


5-year period indicate certain magnetic deficiencies whose origin is 


yet unexplained. Further development is predicted. 


SINCE THE END OF WorLD Wank II a swing toward the 
use of cold-reduced electrical lamination steel has pro- 
gressively gained momentum. Because of this, certain 
lines of electrical apparatus have now accumulated 
sufficient engineering and manufacturing experience 
to enable these cold-reduced steels to be appraised by 
comparison with the older hot-rolled sheet products. 
Such, for example is the case in the manufacture of 
fractional-horsepower motors where several different 
grades of general-purpose lamination steels are in 
continual use. 

Before making such an appraisal of cold-reduced 
electrical steels, it will be helpful to establish first some 
fabrication background common to either hot-rolled 
sheets or cold-reduced coil stock. Among larger manu- 
facturers, it is normal practice to anneal lamination 
steels at some stage after punching. Consequently, 
where hot-rolled sheets are referred to in this article, 
it is to be understood that they were initially in the 
form of green sheets, i.e., sheets not mill annealed to 
develop guaranteed core-loss properties. Similarly, 
where cold-reduced grades are mentioned, they were 
initially in one of the conventional, semi- processed 
conditions. Such materials are considered to be those 
furnished either hard rolled to gage or in the box- 
annealed or continuously normalized condition. In 
the latter case, the purpose of either the box anneal or 
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normalizing is to effect primary recrystallization and 
not to develop guaranteed electrical properties. 

The grades of lamination steel commonly employed 
in the manufacture of fhp motors range from commer- 
cial quality low-carbon steel through the motor grade 
of silicon steel. Such steels range in silicon content 
from a trace to about 3 per cent, and as the silicon 
content increases, the cost of the steel also in- 
creases. It follows that the selection of the proper 
lamination steel for a high production motor line is of 
particular importance in balancing motor performance 
with cost. The optimum choice lies in the designers 
knowledge and scrutiny of application requirements 
weighed against his economic judgment. 

For example, where heat can be conveniently dis- 
sips ated by mechanical means, or where motor eff- 
ciency is not a critical specification, low-carbon steel 
laminations have proved adequate in performance and 
attractive in cost. But where the application makes 
the dissipation of heat difficult, its generation must be 
kept to a minimum through the use of the higher 
silicon and more costly steels which have inherently 
lower core losses. Commercial quality carbon steel 
laminations have long been used in motors for use 
in such applications as clothes washing machines, dish 
washers and waste disposers. On the other hand, 
stators and rotors for hermetically sealed refrigerator 
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Tandem mill stands 
for cold rolling elec- 
trical (high silicon) 
steel at a plant of 
Allegheny Ludlum 
Steel Corporation. 


compressors have generally required the use of the 
electrical or motor grade silicon steel. Between these 
two extremes, general-purpose motors along with those 
for specialty functions have employed both the low 
carbon and the silicon steels, de spending upon particu- 
lar design requirements. 


Factors Favoring Cold-Reduced Coil 


So much for lamination steel application factors, 
regardless of the method by which they are rolled. As 
to the issues arising from the swing to cold-reduced 
materials, engineering and manufacturing experience 
in the past few years has revealed a variety of differ- 
ences, both favorable and unfavorable, in comparison 
with hot-rolled sheet of equivalent gage and silicon 
content. That there should be any factors adverse to 
cold-reduced coil is unfortunate for two major reasons: 

1. In a matter of time coil stock will become less 
costly for the mills to produce. 

2. Continuous lengths provide tangible manufac- 
turing advantages to the high volume motor producer. 

The first of these reasons appears quite logical when 
one considers the large amount of hand labor which 
characterizes the older, hot “hand mills.” Yet replace- 
ment of these relatively low eon methods with 
the continuous, inline practices of high production 
strip mills required a major capital investment. Hence, 
the time when all cold-reduced grades become cheaper 
than their hot-rolled counterp: ut will certainly be 
influenced by the rate at which investment costs can 
be absorbed. In the case of 24-¢ gage commercial quality 
carbon steel, cold-reduced coil is raleeady cheaper than 
hot-rolled sheets. In the 24-gage electrical grades, base 
selling prices at this date still favor hot-rolled steel. 
However, the magnitude of price difference is steadily 
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becoming less and is not far from reaching the antici- 
pated crossover point. 

The second general reason for the popularity of 
cold-reduced coil can be conveniently subdivided into 
a group of advantages for the high volume electrical 
manufacturer. 

In order to ascertain specific economic advantages to 
the motor manufacturer two important factors must be 
considered: (1) reduced raw material costs and (2) 
maintaining or surpassing hot-rolled quality. The first 
factor has already been considered and does show a 
cost reduction potential. The second factor, however, 
must be evaluated by the manufacturer of the finished 
products since there are many steps in manufacturing 
where slight deviations from former methods could 
prove economically disastrous. 

The first advantage to be noted by the manufacturer 
is the reduction of hand labor at the punch press. With 
hot-rolled sheets at least one man is re quired at each 
punch press, but when continuous strip is used, auto- 
matic feeding equipment can easily be adapted to the 
oper: ation so ‘that only one man is required for a large 
bank of presses. Another cost advantage comes from 
the possible use of progressive dies when stock is in 
the form of continuous strip. It would be extremely 
difficult to obtain any advantage from progressive dies 
when using steel sheets since the amount of scrap 
would be prohibitiv e. 

There is also the advantage of improved surface 
quality of cold-rolled steel compared to hot-rolled 
sheets where high rolling temperatures promote oxi- 
dation and subsequent scaling. Even though the 
oxide may be removed from the hot-rolled sheets the 
surface of the steel is still dimpled. The advantage of 
the smoother surface of the cold-rolled strip is found 
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FIG. 1—Typical core loss range for 0.025 hot-rolled and cold-reduced grades of 
conventional magnetic steels after lamination annealing. 


in the increased stacking factor® when the laminations 
are assembled. In large assemblies, taking advantage of 
this factor could materially reduce the size of the unit 
by providing equal flux-carrying capacity in a lesser 
space. 

One further mechanical property is the punchability 
of the steel. Here again cold-rolled steel offers an ad- 

vantage. If we consider what effects are present during 
a punching operation we can see wherein the advan- 
tage lies. As the punch comes into contact with the 
metal there is at first some bending over the edge of 
the die followed by a shearing of the metal as the 
punch travels through. Because of the higher ductility 
of hot-rolled steel, the shearing action of the punch 
must be maintained almost through the entire cross- 
section of the metal. As a result metal is pulled down 
into the clearance between the punch and die resulting 
in burrs on the punched metal. Because of the ductility, 
also, there is prolonged contact between the sheet and 
both the punch and the die, resulting in wear. Since 
“as-rolled” strip is so much harder than its hot-rolled 
counterpart this ductility is not as pronounced. so that 
during punching the punch penetrates only about 25 
to 50 per cent after which the remainder of the steel 
parts with a brittle fracture. 


Inherent Engineering Properties 


Perhaps even more important than the previously 
mentioned factors are those which reflect the inherent 
properties of the steel. These are the properties the 
design engineer incorporates into his calculations to 
obtain the desired performance from the equipment. 
For convenience of magnetic measurement the small 
Epstein stack is used as the test specimen and the 
properties are measured in the rolling direction and 
perpendicular to the rolling direction (with- and 
across-grain) to give a fairly good average measure 
of comparison. 





* Stacking factor is usually expressed in per cent. This percentage is the ratio 
of the height of flux-carrying steel to the height of the laminated assembly times 
a hundred. 
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To illustrate this comparison attention is directed to 
Fig. 1 showing typical core-loss ranges for 0.025 in. 
hot-rolled and cold-rolled grades of conventional mag- 
netic steels after annealing. These data were compiled 
from various heats of steel over the past five years. 
These averages certainly favor the hot-rolled materials, 
Fig. 2 shows the amount of variation in one grade of 
steel that can result from annealing alone. Here core- 
loss data are plotted for one heat of electrical grade 
steel which has been mill processed both in the hot- 
rolled and cold-reduced conditions. These mill prod- 
ucts were then annealed under five different conditions 
of time and temperature in different furnaces through- 
out the Fort Wayne Works of the General Electric Co. 
It is apparent that the two hot-rolled products have by 
far the greater consistency in core loss after amnealing 
than the three cold-rolled products. The conchasian 
to be drawn is that when annealing the cold-reduced 
steel, constant maintenance is required to prevent fur- 
nace conditions from wandering. 

Another interesting comparison is that of a-c per- 
meability. In Fig. 3 a bar graph is plotted giving the 
comparison of hot-rolled and cold-reduced permea- 
bilities at three densities. At inductions of both 2000B 
and 10,000B the hot-rolled product shows a definite 
advantage. However, at 15,000B the cold-reduced 
steel’s permeability has surpassed both _hot- rolled 
grades. This indic: ates that the knee of the magnetiza- 
tion curve for the cold-rolled steel occurs at a higher 
flux density or at a lower magnetizing force than that 
of the hot-rolled steel. However, the amount of change 
is still not enough to bring the core loss of the cold- 
rolled steel down to that of the hot-rolled as can be 
seen in Fig. 1. 


Since the hot-rolled steel does furnish better average 
core loss and permeability, a logical question comes to 
mind: On the assumption that the directionality of 
the cold-rolled steel might be higher, is there a pos- 
sibility of designing to take advantage of it? Using a 
ratio of with- to across- -grain losses, it has been found 
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that the directionality is higher in cold-reduced steels. 
However, the best losses of cold-reduced coil are still 
inferior to the average losses of hot-rolled sheet. There- 
fore, the apparent directionality of the coil is of no 
advantage. 

In order that a clearer perspective may be had as to 
how these properties influence the assembled motor 
performance, Fig. 4 is illustrated. For this plot, stators 
were measured individually for losses and then assem- 
bled with a master rotor for measurement of motor 
efficiency. True to factory experience with this motor 
model, the hot-rolled sheet products produced com- 
ple tely satisfactory stators and also satisfied minimum 
motor efficie ncy requirements in all cases. The cold- 
reduced steels produced thoroughly in: idequate re- 
sults. These limited motor pe formance measurements 
correlate quite well with the property measurements 
inherent in each steel so that it becomes certainly 
worthwhile to seek an understanding of the observed 
results. 


Factors Underlying Property Differences 


The previous specific data about inherent steel prop- 
erties and motor performance are typical of extended 
manufacturing experience with all grade 's. Hence, quite 

valid is the generalization that conventionally cold- 
reduced coil stock is magnetically inferior to ‘that of 
hot-rolled sheet of equivalent gage and silicon content. 
Asa potential corrective measure, certain steel makers 
have actually increased silicon content by a nominal 
% per cent in the cold-reduced electrical and motor 
grades. Such has proved helpful toward developing 
equivalent hot-rolled properties, but still to an inade- 
quate degree. The question remains as to why cold- 
reduced grades remain magnetically inferior. 

Speculation about chemical composition and purity 
must certainly be taken into account in attempting 
an analysis of this problem. The melting practice, the 
mill processing history and the final magnetic anneal 
are all factors of significant influence. However, where 
chemical purity has been controlled within the limits 
of good open-hearth melting practice, hot-rolled sheets 
and cold-reduced coil from the same heat of steel and 
with the same magnetic anneal still show distinct prop- 
erty differences. (See Figs. 2 and 3.) But in spite of 
such efforts to control coniaiilon: she re may still be 


FIG. 3 (Right)—Comparison of 60-cycle 
a-c permeability at indicated inductions. 


FIG. 2 (Below)—Core loss comparison of 
electrical grade (1.70 per cent Si) H-R and 
C-R steel after five different anneals (same 
heat of steel). 


cause for concern about carbon content and its influ- 
ence. This stems from conjecture about any decarburiz- 
ing help which hot rolling may have provided. 


To evaluate this point, a progressive record of car- 
bon depletion for each lot of electrical grade previously 
mentioned is plotted in Fig. 5. Actually, the carbon 
content of the hot-rolled sheet product is seen to be 
higher than either the box-annealed or normalized 
cold-rolled coil products. Moreover, independent of 
carbon variation after mill processing, the carbon con- 
tent of all lots after the same magnetic anneal is con- 
sistently under 0.005 per cent. From this it can be 
concluded that carbon variation also offers a_ to- 
tally inadequate explanation of observed property 
differences. 


Along with alteration of carbon content and the 
relief of processing stresses, the magnetic anneal serves 
to alter the microstructure of steel. Though grain size 
is generally conceded to be important to magnetic 
properties, its specific influence has been the subject of 
much study and controversy since the turn of the 
century. Nevertheless, a preponderance of published 
information concurs in the qualified observation that 
hysteresis losses of ordinary silicon steels decrease as 
ferritic grain size increases. Between hot-rolled sheet 
and its cold-reduced counterpart, differences in grain 
size after the same anneal normally favor the sheet 
material. But as shown in the typical photomicro- 
graphs, Fig. 6, the magnitude of this difference is not 
great. Cert ainly of itse lf. it does not provide the sought 
afte r expl ination. 

On the other hand, polycrystalline metals with identi- 
cal grain sizes could theore tically exhibit wide property 
diverge nce as the result of differences in texture. This 
means that if most of the crystals of one metal are 
similarly oriented, the metal will exhibit directional 
properties. And further, if the predominant orientation 
is one which makes use of the easiest magnetic direc- 
tions, preferred properties result. It is a popular belief 
that hot-rolled sheet after annealing is quite isotropic, 
i.e., without directionality. By the same token, con- 
ventionally cold-reduced steels are felt to exhibit 
greater dire ctionality. These conclusions appear some- 
what sound if comparable properties are measured 
only in the rolling direction and 90 deg thereto. Yet if 

comple te angular variations are measured, hot-rolled 
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FIG. 4—Performance trends as indicated by 
stator core loss (same heat, electrical grade). 


sheet is found to be much more directional than cold- 
reduced coil. 

For example, the difference between 0 and 90 deg 
core loss at an induction of 15,000B among conven- 
tional coil materials may approach 10 per cent. In hot- 
rolled sheet this difference is possibly closer to 5 per 
cent. But complete angular measurements by means of 
a torque-magne tometer show that the best mz ignetic 
direction for hot-rolled sheet is between 40 and 50 deg 
whereas for coil it is practically in the rolling direction. 
Moreover, in a typical electrical grade, a minimum 
ae per unit volume of 38.7 ergs/cu cm for sheet at 

45 deg is to be compared with a maximum torque value 
of 15.0 ergs/cu cm for coil at 0 deg. Here the percent- 
age of aligned grains (the per cent texture) was 32 
per cent for the hot rolled material and only 12 per cent 
for its cold-reduced counterpart. Once again these 
comparative data were obtained with materials from 
the same heat and wiih the same magnetic anneal. 

Such data tend to dispel the idea that hot-rolled 
sheet is isotropic. Actually, it is felt that its unique tex- 
ture is instrumental in accounting for its inherent prop- 
erty advantages over cold-reduced coil. However, lest 
confusion de velop, it should be pointed out that the 
presence of substantial texture in hot-rolled sheet does 
not account for its established success in motors. A 
rotating machine with non-segmental laminations can- 
not take advantage of preferred orientations as such 
because of the rotating flux field. Yet, when orientation 


FIG. 6—Typical microstructure of (top) annealed 
hot-rolled motor grade steel and (bottom) annealed 
cold-reduced steel of same grade. 


FIG. 5—Carbon depletion during proc- 
essing of electrical grade steel. 
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leads to an overall, average magnetic improveme nt, 
can then obviously be used to advantage in fri oman 
horsepower motors, as hot-rolled sheet can be. 

All factors considered, there can be little doubt that 
the cold-reduced, general-purpose grades are here to 
stay. This certainly is true from the steelmakers stand- 
point as evidence d by the capital investment made or 
going into continuous strip mills. It is also true from 
the standpoint of the high volume, small-motor pro- 
ducer. Here, with isolated exceptions, the mechanical 
convenience of automation afforded by continuous coil 
is an extremely attractive counterb: ilance to the imme- 
diate adverse pr ice and prope rty situations. In addition 
it must be remembered that the comparative price 
trend on 24-gage steel shows a diminishing differentia] 
between hot- and cold-rolled products and a rapid 
approach to a crossover point which will favor coil 
products. It must also be remembered that the poorer 
magnetic response of the cold-reduced grades is suff- 
ciently important to warrant considerable develop- 
mental investment in efforts to correct it. There is no 


reason to doubt the success of such efforts. ooo 
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plug and jack (actual size). 


Signal Corps-developed 


General-purpose 


FIG. 1—Early watertight 3-contact 


Multicontact 
onnectors 


New knife-blade type connector with low insertion force is 


self-sealing and self-cleaning. It is made of cadmium-plated cast 


aluminum and is watertight both in mated and unmated positions. 


Milton Tenzer, Senior Project Advisor 
Components and Materials Branch 
SguiER SIGNAL LABORATORY 


ELECTRICAL CONNECTORS FORM the interconnecting 
links between an increasing number of complex elec- 
tronic devices that are closely associated with modern 
military equipment. As the complexity and the num- 
ber of these units increase, greater demands are placed 
on connectors with regard to the number and type of 
circuits to be connected, the space allotted for such 
connectors and the ability to withstand mechanical and 
space limitations required by compact housings. Sta- 
tistics on reliability of military equipments indicate 
that, collectively, connectors are rated relatively high 
as a source of operating failures. It is the purpose of 
this article to discuss some of the current and most 
recently developed connector designs being used by 
the Signal Corps for electronic equipment ranging 
from the smallest portable walkie-talkie radio to mobile 
radars occupying several trailer vans. Design emphasis 
has generally been governed by three R’s—Rugged, 
Reliable and Repairable. 

Each application differs considerably as to the re- 
quirements placed on the connectors, and the relative 


OCTOBER 1954 


importance of each of these requirements. As is true 
with all components, every connector represents a 
balanced compromise between the viewpoints of the 
user of the connector, the designer incorporating con- 
nectors within an equipment, and the connector manu- 
facturer. Each one stresses or places a premium on 
certain general design and operating features, summa- 
rized in Table I (see page 88). This table does not 
take into account certain very specialized performance 
requirements such as the need for precision electrical 
matching structures in connectors to be used in the 
microwave region, or corona suppression on high- 
voltage pulse connectors. These requirements very 
often take precedence. 

It should also be recognized that even common 
words as “rugged,” “lightweight,” and “watertight” are 
relative and convey an entirely different meaning to 
the engineer concerned with the development of a 
2-ton motor-driven power unit and the engineer con- 
cerned with the development of an airborne missile. 

The problem of field maintenance is weighed very 
heavily in the selection of a particular design for mili- 
tary application, with variations in the principles as 
applied by the various technical arms of the three 
Military Services. 


The Signal Corps, in providing 
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FIG. 3—Assembled and disassem- 
bled views of universal 10-contact 
connector. Use of this unit was lim- 
ited due to excessive wear caused 
by heavy contact pressure for large 
currents. 


FIG. 2—Universal 10-contact audio connector. Contacts are selfcleaning and antifouling 


under extreme tactical conditions. Molded-in contacts in the male plug and spring-loaded 
contacts fitted with a flexible rubber diaphragm in the receptacle make it watertight. 


electronic equipment for communications, intercept 
and control radars, and missile guidance systems to the 
Army Ground Forces, must consider the problem of 
replacement and simple repair of connectors by rela- 
tively untrained personnel and under adverse tactical 
conditions. This generally precludes the use of any 
special tools, sealing compounds, or molded fittings 
and conversely eliminates the need for marking, stock- 
ing or issuance of individual connector piece parts. 
For certain types of connectors, however, it has been 
found very advantageous to make mandatory the use 
of standard interchangeable piece parts to permit the 
maximum “cannibalization” of these parts or their use 
within related fittings. The scope of this article is 
limited to general purpose, multicontact connectors 
for audio, power and control use. 


Audio Connectors 


Connectors for portable, man-pack, vehicular and 
mobile units have undergone the most drastic change 
since World War II equipments. Originally connec- 
tions to microphones, handsets, loudspeakers, etc., 
were accomplished by short-frame versions of standard 
2- and 3-contact telephone jacks such as the familiar 
JJ-033 and JJ-034, and their mating plugs, such as the 
plugs PJ-068, PJ-047, and PJ-055. In an attempt to 
prevent the ingress of water into equipments through 
the jack opening, many interim devices were de- 
veloped, such as spring-loaded covers or caps with 
rubber seals. But these devices had a short life owing 
to their high “annoyance” value to the average GI 
user. Subsequently, rubber enclosures or “boots” were 
developed, and more recently molded plastics casings, 
to overcome these deficiencies. Plug assemblies were 
molded in rubber to render them moisture resistant. 
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A sealed, 3-contact plug and jack designated as the 
U-83/U and U-84/U respectively, were developed in 
1948 in conjunction with the Stromberg-Carlson Com- 
pany. The basic design features are indicated in Fig, 
l. This unit is watertight under a 10-ft head of water 
in the mated and unmated condition, although there 
is a possibility of leakage during the mating opera- 
tion. Coupling and locking are both accomplished by 
a straight insertion thrust and on test the connector 
remained operative after 5000 cycles of mating. The 
U-83/U and U-84/U never received extensive use by 
the Signal Corps due to the introduction of a single 
universal audio connector. Also it was found to be 
unsatisfactory for a limited ordnance application re- 
quiring resistance to high impact shock and was never 
produced in large quantities. 

The 10-contact universal audio connector series 
typifies simplicity of field operation and ruggedness 
for high operational use. A standard circuit applica- 
tion was assigned to each of the pins so as to permit 
the universal use of a single connector for all types of 
microphones, handsets, headsets and loudspeakers. 
Fig. 2 shows the basic features of the male plug and 
female receptacle. Butt contacts were selected to 
permit selfcleaning and antifouling under the most 
extreme tactical conditions. The male plug is either 
mineral-filled melamine or diallyl phthalate with inte- 
grally molded-in rigid, flat contacts. The female 
receptacle has rounded, spring-loaded contacts fitted 
with a flexible rubber diaphragm on the front face 
which provides waterproofing throughout the range of 
contact displacement caused by mating and any varia- 
tion in the plane of contact. Spring pressures of 1% 
and 1% lb applies a sufficient wiping action on each 
contact to assure a good positive connection despite 
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any surface contamination. These contacts are con- 
servatively rated at 0.5 amp and 60 volts. 

Mating is accomplished by one-handed rotation of 
approximately 25 deg by a polarized 3-point bayonet 
action. The bayonet studs on the shell are always 
associated with the rigid (male) contacts and the 
J-slots on the shell are always associated with ihe 
spring-loaded (female) contacts. The need for rug- 
gedness and the high wear in the vicinity of the 
bayonet slots requires the use of hardened steel shells 
for the receptacle and the nose piece of the plugs. 
These shells can withstand a direct impact of approxi- 
mately 50 in.-lb without any distortion sufficient to 
prevent mating. All the cable clamps are fabricated 
from a hardened aluminum alloy. Over 1500 matings 
and unmatings can be achieved without undue wear. 
Adequate corrosion protection is provided by the use 
of passivated Type 303 stainless steel. Chemical 
blackening is used overall for camouflage and general 
appearance. | 

The assembled features of the 10-contact audio 
plug, U-77/U and receptacle U-79/U are shown 
in Fig. 3. The complete series comprises six fittings: 
a male and female cord-mounted member; a male and 
female panel-mounted member; and a modified cable 
accessory to obtain a right-angle male or female plug; 
and suitable dust covers. 

While the universal audio connector packs many 
features in a small size, there are certain design lim- 
itations for general-purpose use. Butt contacts re- 
quire increasing spring pressures for larger, higher 
current-carrying contacts. This in turn results in 
higher mating forces and excessive wear on the 





FIG. 5 — Various arrange- 
ments of watertight lock-screw 
connector. Despite  advan- 
tages, use is limited because 
of right-angle shell required 
for screw and small size is 
limited by screw in center. 
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engaging shell parts. Further, for a fixed angular 
rotation the size and spacing of the rigid contacts on 
the outer rings become entirely unfeasible and pro- 
vision cannot be made for coaxial and high-voltage 
circuits. A free-turning coupling ring could be 
utilized to limit wear, but this would eliminate the 
angular wiping action and the contact would be ex- 
tremely vulnerable to faulty contact due to surface 
contamination. 


General-Purpose Connectors 


Concurrently with the 10-contact audio connector an 
urgent need developed for a family of sealed, multi- 
contact, power and control connectors for the 
AN/GRC-3 to AN/GRC-8 and AN/VRC-8 to 
AN/VRC-12 vehicular radio receivers and transmitters. 
Considerations of space and extreme compactness 
dictated the use of a right-angle plug characterized by 
a center post screw for engagement in approximately 
2%2 turns, hence the designation of the “lock-screw” 
type. 

The evolvement of the current standard design is 
shown in Fig. 4. The original series utilized a formed 
solder-seal type of clamp which required a cable with 
a braided metallic shield between the jacket and con- 
ductors to achieve waterproofness and cable retention. 
A conventional gland-nut cable seal was employed for 
a short time on the interim series to permit its use 
with a greater variety of cable types and also to facil- 
itate field repair. 

Both designs, however, were very difficult to 
wire. This resulted in developing the “expanded 
series,’ the current standard, in which the shell 


FIG. 4—Evolution of lock- 
screw connector. The original 
and interim series were water- 
tight, but difficult to wire. Ex- 
panded series, the current 
standard, is readily disassem- 
bled and easily wired. 
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Table I—Connector Design Goals 


Long and dependable service life 
Small size and light weight 
Rugged to withstand 
abuse 

Low insertion, withdrawal 
and quick coupling action 
Positive polarization and vibration 
resistant locking 


Unaffected by environmental expo- 
sure 


handling 


force 


Antifouling as in sand or snow 


Accessable for replacement and 
repair with simple tools 


Equipment designer 
Uniformly high dielectric proper- 
ties and current rating 
Operable over wide 
range 
Water tight and pressure proof, 
mated and unmated 


temperature 


Compact and occupying minimum 
panel space 

Flexible contact arrangements with 
alternate insert positions 
accessories, 
hermetically 


Versatile group of 
adapters, etc. with 
sealed fitting 


Manufacturer 


q "i F = a 
Susceptable to high production 
tooling 
Cost attractive to diversified mar- 
kets 


Pleasing styling and appearance 
Maximum interchangeability of in- 
serts and piece parts 


Adaptable to a large variety of cable 
sizes and constructions 
Utilizes noncritical materials 





can be readily disassembled, thus allowing the 
insert to become fully accessible for soldering. Some 
of the more popular shell sizes and insert configura- 
tions are indicated in Fig. 5. Others are being added 
as the need arises. Procurement is in accordance with 
MIL-C-12520 (SigC). 

Again, despite the many advantages of the lock- 
screw type connectors, several inherent design features 
limit their universality. They are: (a) a straight plug 
cannot be fabricated simply to achieve a cable-to-cable 
connection; (b) the center screw limits the smallest 
economical shell size to approximately a No. 20 (i.e. 
20/32 in. diam); and introduces severe mechanical 
stresses on the insert for a No. 38 shell size or larger; 
and (c) contacts and coupling device are subject to 
fouling under tactical conditions. 

Still searching towards a truly general-purpose, 
multicontact connector, a critical review was made of 
the AN series. These connectors were introduced in 
the late 1930’s and were standard for military-aircraft 
use throughout World War II (1 and 2)° and were 
widely employed on all types of electronic equipment. 
Since then, many of their design and performance 
characteristics have been greatly improved, but the 
continued need for complete mechanical interchange- 
ability hindered any further major advances. 

In 1951, the Signal Corps Engineering Laboratories 
began a program to develop a completely new cate- 
gory of connectors to replace the AN series. The goal 





* Italic numeral in parenthesis apply to Cited References at end of article. 


Table Il—Contact Resistance 
of Knife Contacts 


Average contact resis- 

tance, millivolts 
Test No. of —— oo 
current, | specimens | After 


amp | tested durability * 


Size of 
contact 


Initial 





* After 500 mating actions; thermal cycling; shock and vibration. 








was to retain all the versatility of the AN connectors, 
and also to overcome their disadvantages of high 
insertion forces, tedious coupling mechanisms, foulin 
and jamming of contacts, poor mounting features and 
a large number of maintenance piece parts. This pro- 
gram, undertaken in conjunction with the Scintilla 
Division of the Bendix Aviation Corporation, has now 
resulted in the establishment of prototype models 
designated as the “Q” series. 

The heart of the Q series lies in the type of contacts 
and coupling device chosen. The contacts are a knife- 
blade type, shown in Fig. 6, whose insertion forces are 
low and can even be made self-ejecting. The contact 
maintains an average contact resistance well below a 
1% milliohm. As indicated in Table II, contact resist- 
ance remains comparatively stable after 500 mating 
cycles and environmental exposure. The female con- 
tact is virtually self-sealing, resisting the ingress of 
any foreign substances. When such are present, they 
are pushed aside in the normal mating operation. The 
axial engagement of the contact is short and is non- 
critical of position. Designs are available for Nos. 16, 
12, 8 and 4 contacts. The No. 20 size proved to be 
unfeasible inasmuch as it did not result in any appre- 
ciable reduction of insert area. 

The coupling uses a modified double-lead Acme 
thread which accomplishes positive mating in one 
turn of the freely rotating coupling sleeve. This special 
thread is resistant to high impact shock and sustained 
low-frequency vibration without decoupling. It can 
be readily mated after direct burial in fine sand or mud 
without damage to its threads after the crudest type 
of cleaning. Polarization is accomplished by an 
arrangement of five mutually exclusive keys and key- 
ways distributed around the connector shell, elimi- 
nating the possibilities of cross-mating even in com- 
plete darkness. The simplicity of the coupling and 
freedom from high wearing surfaces make the entire 
shell housing, coupling and cable clamps parts adap- 
table to fabrication from cast aluminum. Further, a 
standard plating of 0.0002 in. of cadmium followed by 
a camouflaged finish of olive-drab Iridite provides an 
adequate corrosion resistance. While superior pro- 
tective or hardening finishes can be applied over the 
aluminum for special applications, they are too costly 
for general purpose use. 
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Waterproofing in both the mated and unmated posi- 
tion is achieved by conventional O-ring seals at the 
junction of the shell, and a sandwich insert construc- 
tion containing a silicone-rubber barrier between two 
di-electric supports of Orlon-filled dially] phthalate. 
(The construction of this insert is very similar to that 
used by one manufacturer of the lock-serew series. ) 
Inserts are interchangeable in both plug and receptacle 
shells. Up to a maximum of four alternate insert 
yositions are available in the larger shell sizes. The 
general internal construction features of Q series of 
connectors are illustrated in Fig. 7. While the cable 
accessory for the straight and the right-angle plugs 
require the use of a slightly different nose piece, both 
plugs can be fabricated from the same basic casting. 
Shell sizes from No. 12 to 28 are available with a 
range of at least three cable accessory sizes for each 


shell. 


Future Designs 

The trend is toward removal, wherever possible, of 
interconnecting cables from the front panels of equip- 
ments to improve accessibility to controls, also to 
alleviate the crowding that exists in more compact 
units. There is need, therefore, for sealed rack-and- 


panel or “drawer” type connectors with the basic 
operating requirements of type Q connector, plus the 
added, and difficult, requirement for maintaining 
waterproofing while correcting comparatively large 
misalignment between chassis and the interposition 
of a sealing case between the two chassis. The final 
solution to this problem still presents a challenge. 

The following applications are receiving consider- 
able interest and attention: 

l. Printed circuit or card types of multicontact 
connectors to permit simple efficient interconnection 
and replacement of printed circuit cards. 

2. Miniature coaxial and multicontact connectors to 


accommodate miniature cables for special instrumenta- 


tion, transistorized equipment and guided-missile use. 

3. Adaptation of many standard and newly devel- 
oped connectors to accommodate solderless termina- 
tions for possible reduction in assemblv costs. © OC 
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FIG. 6—Design details of knife blade contacts used in newly developed Q series 
connector. Insertion force is low and contact can be made self-ejecting. It is self- 
cleaning and normal insertion action removes foreign particles. 
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FIG. 7—Assembled and disassembled views of new Q series. Unit is highly resistant to shock and can be 
easily mated after burial in mud with only crude cleaning. Conventional O-ring seals are used to make it 
watertight in both mated and unmated conditions. 
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How to Determine 


Response lime of 


Magnetic Amplifiers 


Special charts reveal the minimum response times afforded by various designs of 


magnetic amplifiers. The graphical method gives feedback-control engineers a quick 


means of evaluating the operating characteristics of specific amplifiers. 


L. J. Johnson, Electro-Magnetics Engineer 
ELEecTRONICS Division, HuFFORD MACHINE Works, INC. 


S. E. Rauch, Associate Professor 
UNIVERSITY OF CALIFORNIA 


THE GRAPHICAL METHOD for determining the response 
time of magnetic amplifiers has evolved from the find- 
ing that for any specific core material the theoretical 
minimum time is directly proportional to the volume of 
the core and inversely, to the control power. To dem- 
onstrate the accuracy of these relationships, it is neces- 
sary only to consider some basic operating principles 
concerning response time which are applicable to all 
magnetic amplifiers, including the simple series re- 
actor, the self-saturated core or doubler circuit, the 
half-wave circuit and the Ramey circuit. (1, 2, 3)* It 
will be assumed in the following aaeiion th: at the 
control power is fully utilized for ave rage flux change 
in the magnetic amplifier core. 

Control is accomplished in magnetic amplifiers by 
a change of average flux level in the core or cores. With 
any change in the average flux level, there occurs a cor- 
responding energy transfer determined by the B « H 
energy characteristic of the core materi: il. The ene rgy 
which is derived from the control source produces an 
average flux level change in the core. In contrast, cyc- 
lical changes of flux which correspond to the power- 
supply frequency do not require a variation in the 
average flux level. In such cases the energy for the 
cyclical flux is derived from the a-c power supply. 

As a simple illustration consider the series amplifier 


* Italic numerals in parentheses apply to references at end of article 
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FIG. 1—A simple series magnetic amplifier. 


shown in Fig. 1. When the control circuit is open, 
cyclical changes of flux will occur in the two magnetic 
cores in accordance with the varying excitation pro- 
duced by the a-c supply. The induced voltages in the 
control windings of the two cores are equal and oppo- 
site if the two cores have identical magnetization char- 
acteristics. Furthermore, if the control voltage is zero 
the average flux level of the two cores remains con- 
stant. When a control voltage is applied, the average 
flux levels of the two cores change in opposite direc- 
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FIG 2.—Variation of the induction-energy cop- 
per loss with time in a series LR circuit having 
linear components. 


tions. The energy for the net change of flux is provided 
by the control source and is indepe ndent of the a-c 
supply. 

The energy supplied by the control sources is equal 
to the B & H energy associated with the aver: age flux 
level plus the copper losses of the windings. The energy 
involved in copper losses is supplied by the control 
source but is not available for core flux changes. Hence, 
it is important in design to minimize control-circuit 
copper losses during the transient periods. 

For the purpose of studying the response character- 
istics of magnetic amplifiers, let us examine first the 
transient in the familiar LR circuit with linear elements 
which, although not identical to the control circuit of a 
magnetic amplifier, is to a large extent similar. The 
change of energy stored in a linear inductor is given 


by: 
*t, 
W nt f i (t) dt (1) 
A 


where W,, is the change of energy in joules stored in 
the magnetic field; L is the inductance in henries; i(t) 
is the current in amperes which is a function of the 
time t; and ¢; and tz are the initial and final values of 
time ¢ in seconds. The current rise in the LR circuit in 
response to a step voltage input of E volts applied at 
the time t = 0 is determined by the equation 


E -Rt 
i(@t) =- Ing * 
R 
(2) 


where i (t) indicates the instantaneous current at any 
time ¢ sec, if att = 0,i (0) = 0. 
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The time constant of the linear LR circuit is defined 
as that value of time t = tpg, which makes the exponent 
of e in Eq. 2 equal to —1; namely, 


qi 
Ir= (3) 
R 
At this time, the transient has completed approximately 
63 per cent of its total change to steady state. Fig. 2 
shows the ratio of the stored energy in the inductance 
L to the energy dissipated in the resistance R during 
the transient. The independent variable is time in units 
of L/R. Note that for the major portion of the flux 
change, which occurs in the earlier phase of the 
transient, the energy is primarily stored in the inductive 
element. 

In the nonlinear case, the inductance L is not a con- 
stant, and therefore cannot be used as a constant factor 
in Eq. 1. For core materials generally used in magnetic 
amplifie rs, the inductance magnitude is very large dur- 
ing the initial stage of the transient and is reduced to 
small values as steady state is approached. This charac- 
teristic is the result of the saturation effects in the core. 
A more complete study of this phenomenon can be 
found in the literature. (4, 5, 6) The above type of 
nonlinearity in the inductive component increases the 
relative proportion of control energy being used for 
flux change during the transient. Since in the linear 
case a large percentage of the energy is used by the 
inductive element, Fig. 2, and this condition is more 
pronounced for the nonlinear case, the assumption that 
all the control energy is fully utilized for av erage flux 
change in the core during x the early transient is realistic 
for magnetic amplifiers. 

For a specific example showing the division of en- 
ergy between copper and core, coushiai an Orthonol 
toroidal core of 1-sq cm cross section with a 15-cm path 
length. The millivolts per turn are found to be 250. A 
300-turn winding on the core has approximately 1.6 
ohms resistance. The magnetizing current for the 300 
turns is 24 ma using 400-cycle excitation. The induced 
voltage is 75 volts. There are 1.8 volt-amp applied for 
core magnetization. The i#R power is 9.2<10~* watts. 
Thus, it can be seen that the power supplied for core 
magnetization is approximately 2000 times the power 
lost in the windings. 

A general estimate can be obtained for the time 
response tz of a magnetic amplifier. If A( BH) rep- 
resents the total energy needed to produce the com- 
plete i incremental flux change of the core, and if A( Ei) 
is the incremental power change supplied to the con- 
trol circuit for a change of steady state level, then 


A(E1) X tgp = 0.63 X ACB X H) X volume, 


A(BX H) 
tp = 0.63 X—_———_ X volume. (4) 
A(ED) 
It is not practical to provide a closer estimate of 
response time because the core-material magnetization 
characteristics in lots generally are not held to toler- 
ances which permit more precise evaluations. 

Fig. 3 is a graphical representation of response time 
vs control energy for Eq. 4 on the basis of a l-cu cm 
volume of the various core materials listed. This chart 
includes both 60-cycle and 400-cycle information. The 
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z FIG. 3—Caleulated response time vs control energy per unit volume 


of various core materials. 


B X H energy of the core materials is computed from 
their major hysteresis loops for the frequencies repre- 
sented. It is to be noted that the assumption of com- 
plete core utilization is applied in Fig. 3. Response 
times based on smaller changes of flux in the specific 
cores will be proportionately shorter for the same 
control energy shown in the chart. For example, a 
transient which effects a 50-per cent change of total 
flux in the core will re quire 50 per cent of the response 
time shown. 

The control power per unit volume in Fig. 3 in- 
cludes the total power utilized for reset of the mag- 
netic amplifier cores. Therefore, if several bias and 
control windings are employed, their individual sig- 
nals must be sided to obtain the total control power 
supplied to the core. 

For convenience in the application of these con- 
cepts, an additional chart, Fig. 4, is supplied to 
represent a realistic but conservative estimate of 
power ratings for the various core materials shown in 
Fig. 3. Fig. 4 is a compilation of design material 
relating output power to core volume. T he data have 
been obtained through empirical design methods 
which have been successfully used in many existing 
amplifiers. The power windings in these amplifiers 
occupied a large proportion of the total window area. 
It was assumed in the preparation of Fig. 4 that the 
ratio of magnetic-path length to core cross-sectional 
area is 15/cm. In addition, the build-up of the toroidal 
cores is assumed to be one-third of the core height. 
As the core configuration affects the power rating of 
a given volume of core material, these assumptions 
must be observed. It has been found experimentally 
that the optimum power ratings are usually obtained 
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with cores having approximately the dimensional re- 
lationships assumed. 


Applications. To assist in a better understanding of 
the use of the charts of Fig. 3 and 4, three typical 
problems which are of general interest will be briefly 
discussed. Although these problems ordinarily are 
burdened with involved mathematical computation, 
it is possible with the use of these charts to provide 
reasonable estimates of major design parameters while 
avoiding mathematical complications. The first gen- 
eral problem involves the determination of response 
time when control power and power output are 
specified. The procedure here is as follows: 

(a) Select core volume for given power output from 
Fig. 4. 

(b) Evaluate contro] power per unit core volume, 
watts/cu cm. 

(c) Determine response time in seconds from Fig. 3 

In the second general case, it is desired to determine 
the control power required where response time and 
output power are specified. The solution is found by 
following these steps: 

(a) Determine core volume for given output power 
from Fig. 4. 

(b) Find control power per unit volume (watts per 
cu cm) for given response time from Fig. 3. 

(c) Multiply core volume by control power per unit 
volume to obtain control power. 

Third, the relative quality factors of an existing 
magnetic amplifier are to be evaluated when weight, 
power output, control power and response time of the 
unit are given by the manufacturer. The procedure 
recommended is as follows: 
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(a) Experimentally determine energy required for 
magnetization of core. , 

(b) Estimate core volume for various materials using 
power output rating and Fig. 4. . 

(c) Using magnetization energy and estimated core 
volumes, find time response vs control power in Fig. 
3 for each core material. . 

(d) Compare the results of step c with manufac- 
turer's response time. 

The designer can derive some experience in the 
application of the charts featured in this article by 
studying some specific examples. 

Example 1. A control system requires an amplifier 
with a 100-watt, 400-cycle maximum output when 
using a maximum control signal of 1 milliwatt. The 
minimum response time and minimum volume are de- 
sired. Fig. 4 displays the typical output power per unit 
volume which can be obtained when using Orthonol, 
Deltamax, Silectron, Hipersil, Mo-permalloy or Su- 
permalloy. Fig 3 shows the minimum response time 
vs control power per unit volume which can be ob- 
tained with Orthonol or Deltamax in comparison 
with Hipersil, Silectron, Mo-permalloy and Super- 
malloy. It can be seen that the material to be chosen 
for this application is Orthonol. . 

Fig. 4 shows that a core volume of 5.5 cu cm is re- 
quired for each core in the amplifier. The maximum 
control signal of 0.001 watt yields a net control power 
of 0.000182 watts per cu cm of core volume. Fig. 3 pre- 
dicts a minimum response time of 0.8 sec. 

Example 2. The amplifier of Example 1 must re- 





spond in *2 cycle. The problem is to find what control 
power will be necessary to insure %-cycle response. 
The required response of %-cycle is equivalent to: 


1 





- = 0.00125 sec 
2x 400 


Fig. 3 shows a power requirement of 0.125 watts per 
cu cm of core material. Thus a control power of 
0.125 « 5.5 or 0.690 watts is needed to obtain a %- 
cycle response and 100 watt output. Note that the 
amplifier would yield a figure of merit of 290, where 
the figure of merit is defined as the ratio of the 
power gain to the response time in cycles. 

Example 3. It is desired to obtain minimum re- 
sponse time for the amplifier of Example 1. It is not 
required that the core volume be minimized. 

For a given output power, the figure of merit is 
inversely proportional to the response time. Therefore 
maximizing the figure of merit is equivalent to obtain- 
ing a minimum response time. From Fig. 3, it is seen 
that Supermalloy requires approximately one-tenth of 
the control power per unit volume as does Orthonol 
for the same response time. Fig. 4 shows that Supermal- 
loy requires a volume which is 3.6 times as large as the 
volume of Orthonol for the same power output. Thus, 
it is readily seen that Supermalloy will produce an 
amplifier which has the larger figure of merit. 

Fig. 4 reveals that the amplifier will require 20 cu 
cm of Supermalloy for each core. The corresponding 
control power is 0.00005 watts per cu cm. Thus, using 





FIG. 4—Continuous-output power rating vs core volume for various core materials. 


The toroidal core configuration assumes a magnetic-path length to cross-section ratio 
of 15/em and a build-up equal to one-third of the core height. 


OCTOBER 1954 





Ait 


7 


wi | 


Fig. 3 a response time of 0.30 sec can be expected. 
Note that Supermalloy has improved the figure of 
merit from 290 in Example 2 to the present value of 
775. kK 

Example 4. A push-pull amplifier is to deliver 100 
watts at 400 cycles with a control power of 10 milli- 
watts. The minimum response time and minimum vol- 
ume are desired. 

As was shown in Example 1, Orthonol provides min- 
imum volume of core for a given output. It is to be 
noted in this example, however, that maximum output 
will never be obtained because the reactor units must 
operate in push-pull. In particular the cores must be 
wound for twice the output voltage but deliver full 
output current. Thus, they operate at only half their 
maximum ratings. A core must be chosen in this case 
to deliver 200 watts. On Fig. 4, the core volume re- 
quired is 10.5 cu cm of 2-mil Orthonol. The control 
power per unit volume is 0.010/10.5—0.001 watts per 
cu cm. From Fig. 3 a response time of 0.15 sec is 
obtained. Similarly as in Example 3, if minimum vol- 
ume is not required, then Supermalloy can deliver the 
same output power in 0.056 sec. 

Experimental Verification. A push-pull amplifier 
was built using Arnold Engineering Deltamax 4635-D2 
cores. These cores have a length to cross-section ratio 
of 30/cm and a volume of 2.5 cu cm. Fig. 4 shows that 
the maximum power output at 400 cycles is 40 watts. 
The push-pull circuit, however, delivers 20 watts maxi- 
mum per core. The control power applied to the ampli- 
fier to obtain full output was 58 milliwatts. This corre- 
sponds to 21 milliwatts per cu cm. Fig. 3 shows that a 
response time of 7.5 millisec should be expected. With 
the 400-cycle supply power, the response time should 
be approximately 3 cycles. The response time meas- 
urement, shown in Fig. 5 for the same circuit described 
above, shows approximately a 3-cycle response. The 
agreement between experimental data and predicted 
performance from the design charts is very close. 

The data contained in the design charts of Figs. 3 
and 4 represent practical values obtainable with exist- 
ing core materials and do not represent the limits 
which can be provided with the use of the materials. 
Therefore, evaluations made with the charts can be 
expected to yield realistic results. As the energy prod- 
ucts for the core materials are decreased by improved 
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manufacturing processes, the minimum response times 
will also decrease and the figures of merit will increase. 

It may be noted further that no consideration was 
given for the use of bias. It should be assumed, there- 
fore, that the bias energies are a portion of the total 
control energy when applying the information of this 
article to such problems. The use of bias in many appli- 
cations will increase the figure of merit. 

With suitable experience the feedback circuit de- 
signer should be able to extend the use of the charts 
to all applications involving magnetic amplifiers. In 
the case of circuits which exhibit pure delay charac. 
teristics, such as the Ramey circuits where the delay 
time is fixed by the power frequency, the charts can 
be applied only for the amplifier delay period time. 


ooo 
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Detailed long-range program 


at MIT presents significant data for 


dissipation factor and dielectric constant 


over a frequency range from 10° eps to 


10°" cps and at temperatures up to 250 C, 


depending on laminate tested. Effect of direction 


of applied field is also discussed. 


Evaluating 


Dielectric Properties of 


Plastics Laminates 


§. W. Place, Technical Supervisor 
CONTINENTAL-DIAMOND FIBRE COMPANY 


THIS ARTICLE PRESENTS the results of a testing program 
covering the electrical characteristics of laminates 
over a wide frequency and temperature range, con- 
ducted at the Laboratory for Insulation Research. 
Massachusetts Institute of Technology, in behalf of 
the Continental-Diamond Fibre Company.® 


Tests covered determination of dissipation factor 
(DF) and dielectric constant (DK) at frequencies 
ranging from 10? to 101° cycles, and temperatures 
ranging from —70 C up to 260 C, the actual tem- 
perature range for each grade being dependent upon 
the resin and the base material of the laminate. Bridge 
methods were used at the lower frequencies, substitu- 
tion and halfwave deflection methods in the radio- 
and high-frequency range, resonant-cavity and slotted- 
line methods in the vhf and uhf ranges. No attempt 
is made here to discuss the effect of moisture on the 
insulation resistance or dielectric strength since this 
has been covered in previous articles. (1)** 


*W. B. Westphal of the M.I.T. staff supervised the program and provided 
much constructive information. 


** Italic numerals in parentheses apply to Cited References at end of article. 
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Laminate grades as listed in Table I have been 
tested under this program and the evaluation is 
represented by the curves shown in the graphs. Table 
[I summarizes general properties of these materials. 
Dielectric values of basic glass-fiber yarns are given 
in Table III. 


Dielectric Losses vs Temperature 


Paper-Based Phenolics. For laminates equivalent to 
NEMA XXXP (widely used for r-f insulation, also in 
printed circuits) temperatures over 80 C and up to 
120 C produce sharply higher DF and DK values as 
the temperature increases (see Figs. 1 and 2). This 
is particularly apparent at frequencies of 103 cps and 
lower. At the higher frequencies (104 to 101° cycles) 
the effect of temperature rise upon DF and DK be- 
comes less marked. Also, the lowest DK values 
occur at the lowest temperatures. Note, too, that 
minimum values of DF are obtained at 0 C and 10? 
cycles. This minimum occurs at higher tempera- 
tures for increasing frequencies up to 10° cycles where 
the minimum is reached at about 35 C. 

The high DF and DK values noted at the lower 
frequencies (102 to 10% cycles) do not become a 
problem for most electronic applications at these 
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Table I—Plastics Laminates Tested 





ment glass-fiber fabric 


GB-112T | 
| 





* Continental-Diamond Fibre Company 


frequencies. No undue temperature rise may be ex- 
pected due to dielectric absorption unless operating 
voltages are excessive. However, the effect upon the 
dielectric constant of a rise in temperature should be 
taken into consideration in design problems where the 
laminate is used in r-f tuned circuits, since these tem- 
perature .changes can throw the circuits out of bal- 
ance unless proper compensation is provided by 
temperature-compensating capacitors or by other 
means. As shown by the graphs in Fig. 3, there is a 
substantial drop in insulation resistance at increasing 
temperatures up to 80 C. Even at this temperature, 
the insulation resistance cannot be considered un- 
satisfactory except for very special applications. 

Nylon-Fabric- Base Phenolics. The lowest values of 
DF and DK for grades equivalent to N-1 are secured 
at the lowest temperatures (see Figs. 4 and 5). There 
is a sharp rise in both values with rising temperatures, 
particularly for temperatures over 25 C. This grade 
is extremely tempe rature sensitive; its use above 
90 C therefore is not recommended. A sharp drop in 
insulation resistance occurs at te mperatures over 65 
C (see Fig. 3). But within a temperature range of 32 
C to 63 C the insulation resistance values are beyond 
10° megohms, when measured after the ASTM 4-day 
conditioning cycle at 35 C and 90 per cent RH. 

This temperature limitation should be kept in mind 
when this grade is specified. The effect of high tem- 
peratures on insulation resistance and on the DF and 
DK values in the lower frequency range under 104 
cycles is particularly important. Where high voltages 
are used at these lower frequencies, and in the upper 
temperature range, dielectric absorption can cause 
considerable dielectric heating within the laminate. 
Destruction of the laminate itself may follow. 

Nylon-fabric-base laminates do not support the 
growth of fungus hence this grade finds wide usage 
for many military electronic applications. The quality 
of funginertness, coupled with that of high insulation 
resistance under high humidity, qualify this grade 
for many applications in electronic equipment for 
use in tropical climates. 

Polyester-Glass-Mat Laminate. NEMA Grade GPO-1 
laminate exhibits more favorable DF and DK values 
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Commercial | Equivalent | 
grade ASTM or | 
delgtiee” NEMA grade Base material Resin Description and outstanding properties 
XXXP-26 XXXP | Cotton rag paper | Plasticized whenolic Punching grade, high lemiation resistance 
MEC-5 N-1 | Woven nylon fabric | Plasticized phenolic Good impact, high insulation resistance, low dj- 
electric losses 
GM-PE none Random-laid glass mat | Filled polyester High flexural and impact strength, good elec. 
trical properties 
GM-1 | G-8 | Random-laid glass mat | Melamine resin High flexural and impact strength, good flame 
and arc resistance 
GB-261S G-6 | Woven staple glass-fiber | Dow-Corning silicone Good bond and impact strength, low dielecrric 
| fabric | resin losses, high heat and arc resistance 
GB-112S G-7 | Woven continuous-fila- | Dow-Corning silicone High mechanical strength, low dielectric losses, 
| ment glass-fiber fabric | _ resin high heat and arc resistance 
none | Woven  continuous-fila- | Du Pont’s Teflon poly- | Good mechanical strength, ae low dielectric 


tetrafluorethylene sus- 
pensoid 











































losses, high heat and arc 


sistances, low 
| moisture absorption 





(see Fig. 6) at the higher temperatures and the lower 
frequency ranges than do the paper-base phenolics or 
glass-mat melamines (discussion on the latter appears 
later). Since high mechanical strength is added to this 
advantage, the glass- mat polyester laminates are find- 
ing increasing usage for insulation requirements in 
such applications as terminal blocks, switch and cir- 
cuit-breaker insulation, armature slot wedges and 
transformer spacer blocks between windings. This 
grade is also characterized by high arc resistance. It is 
available with fire-retardant additives 

The overall characteristics of the g glass- mat ee 
laminates qualify them for secondary as well as 
mary insulation. (Laminated insulation used for it 
mechanical or thermal properties, such as armature 
slot wedges, spacers, structural members, and switch- 
board panels where terminals have separate insulation 
would be considered “secondary” insulation. ) 

Glass-Mat-Melamine Laminate. Grades equivalent 
to G-8 exhibit a sharp rise in DK and DF values 
(particularly the latter) at the lower frequencies 
(below 104 cycles ) with temperature rise above 50 
to 60 C (see Fig. 7). This grade is frequently used 
as a lower-cost substitute for NEMA or ASTM grade 
G-5, a glass-fabric-base melamine laminate, which has 
similar electrical properties, but somewhat higher 
mechanical strength. 

Laminate G-8 is characterized by high are and 
flame resistance. It will not support combustion. 
The electrical characteristics are quite favorable in 
the higher frequency range and throughout the tem- 
perature range. Its use at the lower frequencies is 
recommended for moderate voltages. The design of 
equipment to operate at the higher voltages for com- 
mercial power frequencies should be care fully checked 
for excessive temperature rise due to the high DF and 
DK values in the higher temperature ranges. 

This grade, like the glass-mat polyester laminates 
(GM-PE), is characterized by high me »chanical 
strength, including flexural and impact strengths, plus 
excellent all-around electrical properties, except at 
the lower frequencies and at elevated temperatures, 
Its excellent arc and flame resistance, superior to grade 
GM-PE, qualifies it for many commercial power appli- 
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Table Il—General Properties of Plastics Laminates Tested* 
concen: . kes vases : | 


| Dielectric strength | 





strength, ft-lb/in. Water ular to lamina- 


notch, all 


Izod impact | Perpendic-| Parallel to | 
| 
| absorp- |laminations|tions,kv/m| Arc re- | Insulation 
































































| 
| 
Equivalent Flexural strength, psi. thicknesses tion, per |vpm, \% in.| thicknesses) sistance,| resistance, 
Commercial ASTM or | _ thicknesses tol in. |——--——--———-——\cent in 24| thickness,| to 1 in., | sec, all | megohms, 
ade NEMA | eeneeeminen escent nets Length- | Cross- | hr, % in.| short-time| step-by- | thick- | all thick- 
designation? grade Lengthwise | Crosswise | wise | wise | thickness test step test | nesses nesses°® 
XXXP-26 XXXP 21,000 | 18,000 0.40 | 0.35 | 0.38 | 800 90 10 50,000 
MEC-5 N-l 12,000 | 10,000 | 35 | 2.5 0.17 400 9 | 7 | 500,000 
GM-PE GPO-1 | 35,000 25,000 16.0 14.0 0.40 | 360 50 | 150 5000 
GM-1 G-8 | 27,000 24,000 | 7.5 7.0 0.80 | 250 50 | 180 1000 
GB-261S G-6 24,000 20,000 9.5 8.0 0.20 | 200 45 255 5000 
GB-112S G-7 | 30,000 | 27,000 | 10.0 9.5 0.20 400 50 255 10,000 
GB-112T none | 13,000 | 11,000 6.0 5.0 0.02 700 50 200 500 ,000 


| | 






& Standard ASTM test methods. 
’C.-D. F. Co. 
¢ Insulation resistance measurements taken in humidifier after 4 days at 90 per cent RH and 








er cations such as switchboard panels, parts of circuit This grade has excellent arc resistance plus high 
or | breakers and arc chutes, where a nonflammable arc- insulation resistance, which coupled with low dielec- 
TS resistant insulation is needed. tric loss characteristics qualify it for the most exacting 
is Glass-Silicone Laminates. Grades equivalent to high temperature electrical requirements. Copper-clad 
d- NEMA’s G-6 and G-7 have excellent arc resistance and Teflon laminates, owing to their low loss factor, are 
in } low dielectric losses, little affected over the tempera- finding increasing usage for microwave printed-cir- 
ir- ture range (see Fig. 8). An exception occurs at 10? cuit applications. 

ad evcles where there is a substantial rise in DF at the 

Lis higher temperatures. Grade G-6, with a woven staple- Comparison of Test Conditions 

is filament glass-fiber base, has better resin-bonding 


For a given test or temperature, considerably higher 





strength than G-7, which uses a continuous-filament DF and IE voluce. cenelind selene seenienicanes 
er fabric. The mechanical strength, however, is lower. made with the dielectric field parslicl-to lansinatinns 
ri- These grades offer low dielectric loss characteristics than when the field was perpendicular to laminations 
its plus high heat resistance—up to 200 C for continuous (See Figs. 10 and 11). This effect becomes more 
re use. The are resistance is superior to that of the glass- pronounced in the lower frequency range. 
h- base melamine. The flame resistance, however, is Although most of the glass-base i 
™ somnewvennt inferior. im favorable DF and DK values over the whole fre- 
Under most conditions of use the dielectric losses quency range when measurements are taken perpen: 
mt of the glass-silicone-laminates are of such low magni- dicular to laminations at room temperature, measure- 
1 tude that no undue heating or excessive temperature citi biieam sagt parallel Shetland cee ee 
ies rise will result for any frequency or temperature en- higher As pointed out by W. B. Westphal of the 
50 countered within the operating temperature ranges. MI T ate Research Laboratory. it is obvious 
ed For many applications such as armature slot wedges that desiccating the samples over an: drying agent 
de used in high-temperature motors, spacer blocks for (P.O. ) ak sits temperature dies ent deme at ae 
1as transformer windings, low-loss terminal blocks and ee 
er other applications where good electrical properties 
must be maintained over a wide temperature range, 
nd the glass-base silicone laminates are outstanding. Table 11l—Dissipation Factor (DF) and Dielectric 
mn. Copper-clad glass-silicone laminates are finding in- " _ head (DK) ae “_” Cline thes ee 
in creasing use for printed-circuit applications because of ee (All ae en 25 C)* ; 
m- low loss factor, high moisture resistance, arc resistance ; won 
is and funginertness. ——voee 
of Teflon-Glass-Base Laminate. This material has the Frequency cps 
m- lowest dielectric losses of any of the laminates. Its 19 
ed maximum operating temperature is 250 C (See Fig. 9). 10? 
nd Even at the lowest frequencies and high operating 
temperatures, the DF and DK values are so low that 106 
tes this grade may be used for many applications formerly 107 ; | 
cal requiring the use of special ceramics, glass-mica com- ame 0060 
lus binations, or polystyrene. The big advantage of glass- | hye | 
4 a re d — ats meneame * ° The above figures were supplied through the courtesy of Poe toms 
boi ste combined with good mechanical Fiberglas Corp. “E” glass yarns are used in the woven glass fabrics 
de | strength, including flexural and impact strength, and OR SE NECN Se ae ere ee 
oli- | ease of machining. Serre 
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moisture. This is so because moisture on the surface 
of glass fibers is tenacious. 

The effect of this moisture at low frequencies be- 
comes much more pronounced with the field parallel 
to the direction of the fibers since the conducting 
paths are isolated when the field is perpendicular. 
This is a volume property rather than a surface effect. 
The amount of moisture that may influence the DF 
and DK values may be quite small, perhaps as low as 
0.01 per cent. 

Even without moisture the test results would show 
a difference. This can be explained by considering the 
laminate as a series capacitor arrangement of glass 
and resin for the perpendicular-to-laminations field 
and as a parallel glass-and-resin combination for the 
parallel-to-laminations field. The resin dilutes the 
DF and DK of the glass more when the field is per- 
pendicular to the laminations than when it is parallel. 

In Figs, 6, 7, 8, 9, 10 and 11 covering glass-base 
laminates, the measurements of DF and DK values 
at 25 C were taken after the heat run and after samples 
have cooled down to room temperatures. These meas- 
urements were taken under room atmospheric con- 
ditions of 30 to 40 per cent RH. Measurements taken 
before the heat run on samples in the “as received” 
condition would show somewhat higher DF and DK 
values. 

It will be noted that Figs. 1, 2, 4, 5, 6, 7, 8, 9, 10 
and 11 show DF and DK determinations at 101° 
cycles with measurements taken with the field parallel 
to laminations. Figs. 10 and 11 also include meas- 
urements taken at other frequencies with the field 
parallel to laminations. 
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Dissipation factor, tan 8 
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FIG. 1—Variation of dissipation factor with 
frequency and temperature for paper-base 
phenolic (CDF Grade XXXP-26). Dielectric 
field is perpendicular to direction of lamina- 
tion for frequencies of 10? to 107 cycles, and 
parallel for 101° cycles. 


Measurements on nylon-base laminates, made in 
both directions, have shown that this materia] is 
isotropic. No substantial differences between the DF 
and DK values would be expected. 

Glass-mat polyester laminates also appear to be 
largely isotropic. Test measurement showed that the 
direction of the applied dielectric field makes minor 
differences in the actual values. Examination of the 
related graphs (Figs. 6 and 11) shows, too, that the 
rise in DF and DK values with increasing temperature, 
in either direction of the applied field, is of Jesse; 
proportions than with most of the other laminates. 

For glass-melamine laminates, a study of Fig, 7 
(field perpendicular ) and Fig. 10 (field parallel) wil] 
show these results: The DF and DK values, taken jy 
a parallel direction at frequencies under 106 cycles. 
are considerably higher than values taken in a per- 
pendicular direction for a corresponding frequency 
and temperature. Note that as the temperature jn- 
creases, particularly at the lower frequencies, the 
spread between measurements taken in the two direc 
tions becomes progressively greater. 


Insulation Resistance vs Temperature 

As charted in Fig. 3, it is observed that insulation 
resistance values for practically all laminates drop off 
as the temperature increases beyond some critical 
value. Note that for nylon-base phenolic, the critical 
value is around 60 C and for glass-Teflon it is 70 C. 
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FIG. 2—Similar relationship is shown for 
dielectric constant, also on XXXP-26. Field 
direction same as for dissipation factor. 
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This does not mean that these grades and the others 
shown have unsatisfactory insulation resistance values 
bevond these temperature ranges. It is simply intended 
to point out that insulation resistance measurements 
taken in the range of room temperatures do not apply 
at the higher temperatures. 

These tests were conducted on samples which were 
given an initial conditioning of 1 week at a standard 
laboratory atmosphere of 50 per cent RH and 23 C. 
The effect of humidity conditioning is therefore not 
evaluated in these curves. Standard humidity condi- 
tioning cycles, such as outlined in ASTM standard test 
method D-257, have been set up in which specimens 
of a specified size and electrode configuration are 
subjected to a fixed humidity and temperature cycle 
(usually 96 hr at 90 per cent RH and 35 C) and tested 
while in the test chamber. A whole series of evalua- 
tions of insulation resistance could thus be made at 
various relative humidities and temperatures. Standard 
test chambers capable of being operated over a sub- 
stantial range of relative humidities and temperatures 
are available. 


Design Consideration 


Most of the published data on DF and DK values 
are based on measurements made where the field is 
perpendicular to the laminations. It is important, 
however, to take into account also the values obtained 
where the field is applied in the parallel direction. 
Equally important in relation to the end-use require- 
ments are the range of operating temperature and the 
change of DF and DK within this range. 

Note that glass-mat melamines, Fig. 7, show quite 
favorable dielectric loss characteristics in the higher 
frequency range from 10° to 101° cycles whether in 
the dielectric field perpendicular or parallel to lami- 
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FIG. 3—Effect of temperature variations on insula- 
tion resistance of several laminates in the test pro- 
gram (see Table 1). Comparisons are provided with 
several NEMA electrical grades: LE (linen-base phe- 


nolic) ; G-2 (glass-fabric-phenolic) ; G-5 (glass-fabric- 
melamine). 
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FIG. 5—Dielectric constant values for MEC- 


5. Field direction same as for dissipation 
factor, see Fig. 4 below. 
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FIG 4.—Dissipation factor vs frequency and 
temperature for a nylon fabric-base laminate 
(MEC-5). Dielectric field direction is per- 
pendicular from 10? to 107 and parallel for 
101° cycles. 










FIG. 6—Upper graph shows dielectric constant vs fre- 
quency and temperature for glass-mat filled polyester lam- 
inate (GM-PE). Lower graph shows variations in dissipa- 
tion factor. Field is perpendicular to laminations for 102 
to 107 cycles, and parallel for 101° cycles (See Fig. 11 for 


values taken parallel to laminations at all frequencies). 
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FIG. 8—Dielectric constant and dissipation factor 
against frequency and temperatures for glass-Tefion 
laminate (GB-112T). Field perpendicular for 10° to 
10° cycles, parallel for 101° cycles. 





FIG 7.—Dielectric constant and dissipation factor yg fee 
quency and temperature for glass-mat melamine 
(GM-1). All values taken with the dielectric field 
dicular to laminations. (See Fig. 10 for values taken Paral. 
lel to laminations). 
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FIG. 9—Same relationships for glass-sili- 
cone laminate (GB-261-S). Same field di- 
rections as for GB-112T. 
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nations, even at elevated temperatures. However, at 
the lower frequencies and higher temperatures, very 
high dielectric losses will result, particularly where the 
field is parallel. The design engineer should therefore 
be cautioned against using this grade in the lower 
frequency range under conditions wherein the lami- 
nate may be subjected to excessive dielectric stresses 
caused by high operating voltages and dielectric 
capacitance. Sn 

Both the glass-mat and the glass-fabric base mela- 
mine laminate have good arc and flame resistance, 
desirable qualities in the field of power equipment for 
such applications as phase barriers, switch and circuit- 
breaker arms and arc chutes. By proper spacing of 
conductors suitably arranged to provide minimum 
dielectric capacities, both grades will give quite 
satisfactory performances. . 

Glass-mat polyester (GM-PE) owing to its favor- 
able dielectric loss characteristics, in either the per- 
pendicular or parallel direction, even at high tem- 
peratures and at the lower frequencies, is ideally 
suited for many diversified electrical applications from 
power equipment to resistor cores or low-loss switch 
bases. This low-cost laminate possesses exceptionally 
high mechanical strength, particularly impact strength, 
plus good dielectric strength, arc resistance, low di- 


electric loss characteristics and a low affinity for ° 


moisture. It is therefore an ideal grade for applica- 
tions requiring a rugged structural material that also 
has very satisfactory electrical properties. The glass- 
polyester laminate has good arc and flame resistance, 
but not equal to that of the melamine laminate. The 
latter should be given first consideration where these 
properties are of primary importance. 
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FIG. 10—Dielectric constant and dissipation factor 


vs frequency and temperature, field parallel to lam- 
inations, for glass-melamine laminate (GM-1). 


Caution should be exercised in applications of 
paper-base phenolic and nylon-fabric base phenolic 
involving elevated temperatures, since both grades 
show a considerable rise of DF and DK values with a 
rise in temperature, particularly in the lower fre- 
quency range. With a rise in temperature there is 
also a considerable drop in the insulation resistance 
values. Except in special applications where these 
factors are of secondary importance, it is suggested 
that where the voltages and electrode configurations 
are such that dielectric heating may result, the maxi- 
mum operating temperature of the nylon-base grade 
be limited to 70 to 75 C and of the paper phenolic 
to 100 C in the lower frequency ranges. 

The favorable DF and DK property values of these 
two grades, except at elevated temperatures in the 
low frequency range (below 104 cycles) plus high 
insulation resistance ratings and ease of fabrication, 
qualify them for many electronic applications where 
these properties are important. 

The two glass-silicone laminates tested have very 
similar electrical characteristics. The grades differ 
mainly in the glass fabric used and in mechanical 
properties. The equivalent of NEMA Grade G-7 uses 
a continuous-filament glass-fabric and has higher ten- 
sile and flexural strengths than Grade G-6, a staple- 
filament glass-fabric grade. The latter, however, ea 
better bonding strength. Outstanding properties of 
the glass-silicone laminates include high heat resist- 
ance (up to 200 C continuous), very low dielectric 
losses over a wide frequency and temperature range, 
and satisfactory insulation resistance values over the 
temperature range. 

Teflon is really the aristocrat of insulations. As 
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FIG. 11—Similar data for glass-polyester laminate 


(GM-PE). Field direction also is parallel to lamina- 
tions. 






















































































already frequently reporied in literature, it exhibits 
not only extremely low dielectric losses over a wide 
frequency and temperature range, but is also prac- 
tically impervious to moisture. Its insulation resist- 
ance is little affected even after prolonged exposure 
to high humidity. In addition, Teflon has a heat 
resistance up to 250 C for continuous use. The swift 
increase in Teflon applications over the past two or 
three years reflects the outstanding properties of this 
resin. 

A glass-fabric base when coated with a Teflon sus- 
pensoid produces a laminate that exhibits not onl) 
outstanding electrical properties, but excellent me- 
chanical properties as well. Admittedly, the presence 
of the glass fibers has somewhat diluted the excellent 
electrical properties of the Teflon resin. It has given 
the laminate a slight susceptibility to absorption of 
moisture with some deleterious effect upon the insula- 
tion resistance after prolonged exposure to high 
humidity. The net result, however, is a laminate with 
mechanical strength and ease of machinability suitable 
for use in the most exacting electrical applic: ations 
over a wide frequency and temperature range. 

The design engineer may well ask himself whether 
the cost of glass-base silicone at $6 to $8 per pound, 
or of glass-base Teflon at $16 to $18 per pound is not 
prohibitive and whether or not a lower-cost and 
inferior substitute material might not do. Where 

maximum requirements have to be invoked, the answer 
to this is almost invariably, No. One insulation break- 
down, whether thermal, electrical, or mechanical, will 
cost more in repairs, loss of service and of customer 
goodwill than the extra cost of using adequate insu- 
lations. 

Frequently, the cost of the better insulating mate- 
rials is no greater, or even less than that of lower-cost 
substitute materials. Superior electrical and mechan- 
ical properties may often make it possible to design 
a smaller insulating part. Consider the fact that the 
Teflon-glass laminate yields 12.8 cu in. per lb and the 
silicone-glass 16 cu in., and that many insulating parts 
can be used in thicknesses down to 14. in. or even 
1%, in. and yet provide adequate strength at a very 
nominal per piece cost. 

For further information covering high-frequency 
behavior of insulating materials including dielectric 
breakdown tests at seilio frequencies, reference is 
made to three referenced excellent papers by members 


of the staff of the Johns Hopkins Unive rsity (2, 3, 4). 
is ts 6 
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How will NEMA’s 


Non- 


Here is one motor engineer's 
suggested approach to the problem 
of fitting non-ventilated 

ratings into the new rerated 
frames, based on heat dissipating 
capacity and assumed minimum 
eficiencies obtainable 


reasonably through redesign. 


N SPITE OF ITs higher initial cost and lack of over- 
load service factor, the totally enclosed motor has been 
gaining in usage. Many factors have contributed to 
this recent tre nd, some of these being : 

1. Rapid growth of the chemical industry, where 
service onediiians on equipment generally demand 
me use of totally enclosed motors. 

2. Increasing tendency towards installing equip- 
seme out-of-doors, even to the extent of “building 
essentially open-air plants in some parts of the South. 

Increase of mechanization throughout all in- 
dustry, calling for greater motor dependability to 
avoid costly equipment down time. 

The superiority of the enclosed motor in providing 
dependable, maintenance-free operation is self evident, 
even in those areas normally deemed satisfactory for 
application of open motors. Further, in non- mechan- 
ized operations, many users believe the greater de- 
pendability of the enclosed motor pays off econon- 
ically in total motor cost, i.e. initial cost plus mait- 
tenance cost. 

4. Desire for greater flexibility by the large user of 
motors. 

A single large plant with ambient conditions varying 
from spotless Riles itories to grimy foundries may use 
several hundred polyphase iacioction motors, many of 
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R. F. Woll, Design Engineer 
A-C Motor Engineering Department 
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rerate program affect totally enclosed 


ventilated Motors? 


Table I—NEMA Frame Assignments 
for Polyphase 60-Cycle Induction Motors 
Prior to Rerate 


Open frames Totally enclosed frames 


Speed, 
rpm 3600 1800 1200 900 | 3600 1800 1200 900 


Frame number Frame number 


203 ; 203 
204 : 20: 204 
224 254 | 203 204 224 
99° 9 ¢ 9° 997 


oa) ae «= ae aad 
254 


74 254 
10 | 284 
15 | 324 
20 | 326 
25 | 3648S 
30 | 364S 
10 | 365S 


* Frames above line are totally 
fan cooled. 


, non-ventilated; below line are 





them with identical ratings and mounting dimensions. 
Such a user will probi bly maintain an appreciable in- 
ventory of motors to minimize production interruption 
in the event of motor failures. Since enclosed motors 
are suitable for operation in any area other than 
hazardous locations and open motors are suitable for 
only relativ ely clean areas, standardizing on enclosed 
construction for both original equipment motors and 
spares affords a higher de gree of flexibility. This is 
true not only in the transfer of motors between the 
spares stock and the production lines but also in the 
inevitable changing of motorized machinery from lo- 
cation to location in the plant as manufacturing opera- 
tions vary through the years. The automotive induatry 
is one that has virtually standardized on enclosed 


motors, and other large manufacturers are following 
in this trend. 
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Table Il—Rerated NEMA Frame 
Assignments for Polyphase 60-cycle 
Induction Motors* 


Totally enclosed, 
Open fan cooled 


Speed, 
rpm 3600 1800 1200 S00 3600 1800 1200 900 


Hp Krame number Frame number 
14 182 - 182 
34 - 182-184 - 182-184 
l - 182 184 Zia — 182 184 213 
1% 182 184 184 Zia 182 184 184 213 
2 184 184 213 215 184 184 213 215 
3 184 213 Zio 254U| 184 213 215 254U 
5 213 215 254U 256U| 213 215 254U 256U 
74 215 254U 256U 284U 215 254U 256U 284U 
10 254U 256U 284U 286U 54U 256U 284U 286U 
15 256U 284U 324U 326I 3360 284U 324U 326U 
20 284U 286U 326U 286U 286U 326U 
25 286U 1 324U - 326U 3260 
30 324S 326U 
10 3268S 


* NEMA MGI-5.10a Suggested Standard for Future Design 5-17-53, Revised 
11-12-53. 





Naturally, this increased usage of enclosed motors 
in industry has had its effect on both machinery and 
motor manufacturers. The desirability of having en- 

closed motors on the same frame size as the open for 

a given rating becomes apparent as this permits a 
machinery manufacturer to provide for only one set 
of mounting dimensions in a given machine regardless 
of whether ‘his customers want an open or an enclosed 
motor for its drive. In the past this requirement has 
been met in the range of motor ratings generally appli- 
cable to machine tools with very little hardship to the 
motor manufacturer. 

In the NEMA motor rerate program, however, one 
important change has been made in totally enclosed 
motor frame assignments that affects interchangability. 
(1, 2)* Prior to the program, all enclosed motors 


* Italic numerals in parenthesis refer to Cited References at end of text. 
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1.5 hp, non-ventilated, smooth frame 


1.5 hp, non-ventilated, ribbed frame 


2 hp, fan-cooled, smooth frame 
2 hp, fan-cooled, ribbed frame 


FIG. 1—Comparison of temperature gradients in 
totally enclosed 184-frame motors having the same 
design ‘electrical parts. (4-pole, 3 phase, 60 cycle). 


through 3 hp (except 3-hp, 2-pole) were standardized 
by NEMA on the basis of the totally enclosed non- 
ventilated (TE-NV) enclosure. The new rerate frame 
assignments for enclosed motors have been made on 
the basis of the totally enclosed fan-cooled (TE-FC) 
enclosure. Old and new frame assignments for both 
open and enclosed motors are shown in T ables I and II. 

The significant differences between the two types 
of enclosures are two: 

(1) Difference in heat dissipating capacities, arising 








Efficiency necessory for TE-NV 
frame assignments per Toble IT 


| | | 
@ An ins of about 4 points over the 
“normal efficiency "is tolerated on 2-pole 
motors only, because the windoge Joss wil! 
be appreciably less for TE-NV than for 
TE-FC or open motors. 


Full lood efficiency, per cent 


1 2 5 10 20 «430 
Horsepower 


from the effect of the cooling fan on the heat transfe, 
characteristics. The result is a difference in horse. 
power rating that may be logically expected from the 
two enclosures. 

(2) Reduced maintenance, greater simplicity, and 
increased safety inherent in the non-ventilated 
machine by reason of the absence of a fan and the 
accompanying hood. 

In re cognition of the foregoing, the obvious prefer. 
ence between the two will be for non-ventilated type 
except for those ratings where motor frame sizes must 
be increased to get the required heat dissipating ¢g. 
pacity. The adv antage s of this enclosure would hardly 
justify an increase in frame size for general appli- 
cation, even though such an increase would be toler. 
ated for certain special applications. Just how industry 
preference will develop now is a point of conjecture, 
There is no doubt, however, that prior to consideration 
of the present NEMA rerate program there was a 
strong industry partially for the non-ventilated en. 
closure. This culminated in the adoption of TE-NV 
frames as standard for ratings through 3 hp. While 
this standardization has been voided by the rerate 
program, in view of the past user demands, the ques. 
tion will undoubtedly arise : How will the rerate pro. 
gram affect non- ventilated motors? 

The basic problem is one that must be answered by 
the user industries, and it essentially is a problem of 
relative values. They have the choice of either re- 
taining a common frame size for open and enclosed 
motors of a given rating, or selecting the TE-NV en- 
closure over the TE-FC. 

Their decision will undoubtedly be affected by the 
fact that the rerate program will inevitably result in 
lower horsepower ratings at which open and TE-NV 
machines can have common frame assignments. 

The first step in the analysis to establish this new 
level is to review the relative heat dissipating char- 
acteristics of TE-NV and TE-FC motors. The major 
difference between the two enclosures is illustrated in 
Fig. 1. Internal temperature gradients in the fan- 


FIG. 2—Projected motor efficiencies necessary to retain the same frame sizes for non-ventilated 
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Efficiency necessary for TE-NV frame 
assignments per Table IT 
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Total 
Dimension, in. area* 
Frame D F BA F+BA sq. in. 
182 114 24 234 5 109 
184 114 234 234 514 138 
213 5% 234 314 614 585 
215 5% 314 31% 7 634 
254U 6% 41 8 114 83% 901 
956U 6% 5 14 9% 970 
284U 7 134 134 91% 1143 
286U 7 5% 134 10% 1208 
394U 8 5\% 5% 10% 1456 
396U 8 6 54 11% 1532 





* Area — 27D X 2(F + BA) + 27D? 


cooled motor comprise an appreciable portion of the 
total temperature rise (about 50 per cent for smooth 
frame and 70 per cent for ribbed frame), whereas in 
the non-ventilated motor they comprise a much 
smaller portion (about 25 per cent for smooth and 30 
per cent for ribbed frame). Hence, the design of the 
internal parts in TE-FC machines is a relatively fruit- 
ful field for study and modification to reduce the total 
motor temperature rise. In TE-NV machines, however, 
the ultimate temperature rise is essentially dictated by 
the watts loss and the surface area. Although these 
characteristics pose some difficulties to the designer 
they also permit a rather accurate evaluation of rating 
potentialities by relatively simple means. This evalu- 
ation will be a major aid to user industries in making 
their decision. 

Such an evaluation will be slightly affected by the 
type of frame construction employed. However, a com- 
parison between the ribbed frame and the smooth 
frame for both types of machines should serve as an 


Smooth 


Table I1I—Approximate Surface Area and Non-Ventilated 
Dissipating Capacity of Rerated NEMA Frames 


Dissipating Capac- 


ity for TE-NV 


watts 
205 
220 
190 
315 
450 
A85 
570 
605 
730 


765 





Ribbed 


watts 


240 
260 
340 
370 
530 
570 
670 
710 
855 


910 


Total surface area = 
2D 7X 2(F +BA) +2 7D" 


Dissipating copacity for 





0 200 400 600 800 1000 1200 1400 1600 
Surface area, sq in. . 


FIG. 3—Approximate dissipating capacity 
of rerated NEMA frame induction motors 
for non-ventilated operation based on 2 sq 
in. of surface per watt for smooth frame 
machines. 


motors as for totally enclosed fan cooled; also for the suggested frame assignments in Table IV. 
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introduction to such an evaluation. While the smooth 
frame shows some 30 per cent higher total tempera- 
ture rise than the ribbed frame for fan-cooled machines 
in Fig. 1, the smooth frame shows only something less 
than 10 per cent higher total rise than the ribbed frame 
for non-ventilated machines. Considering that the rib- 
bed frame machine tested had about three times the 
surface area of the smooth frame unit, it is somewhat 
surprising that the total temperature rise for the TE-NV 
ribbed frame was not considerably lower. This ap- 
parent inconsistency stems from the fact that axial 
ribbing was employed to coincide with the axial flow 
of external air conventional in fan-cooled machines. 
As Fig. 1 indicates, this type of ribbing gives an effec- 
tive surface area only slightly greater than a smooth 
frame for radiation-cooled TE-NV motors. 

To determine the logical rating assignment for a 
given TE-NV frame size it is necessary to know only 
the watts loss to be dissipated, the effective surface 
area available for dissipation, and the relation between 
these two factors. 

The watts loss can be derived directly from the 
motor efficiency. The smooth curves (labeled “Normal 
Efficiency”) in each chart of Fig. 2 ameaans a reason- 
able level of efficiencies for 2- ae 6-, and 8-pole, poly- 
phase, 60-cycle motors respe ctive ‘ly. These efficiencies 
are intended to represent a sensible compromise be- 
tween a satisfactorily high competitive level and prac- 
tical content of active material. Exce pt for the 2-pole 
motor, it is further assumed that an efficiency more 
than two points higher than these curves is impractical 
to achieve from a design standpoint. 

The surface areas applicable to the rerate frames 
are summarized in Table III. These areas are taken as 
the surface area of a cylinder having a radius equal 
to the shaft height (D dimension) and a length equal 
to twice the distance from the motor vertical centerline 
to the pulley shoulder on the shaft (F + BA dimen- 
sion). In a previous article dealing with locked rotor 
performance characteristics, where the surface areas 


of TE-NV motors prior to the rerate program were 
estimated, the length of the machine was taken as 
greater 


twice the F dimension only. motor 


(3) A 
















Table [V—Author’s Suggested Non-Ventilated 
Rating Assignments for Ribbed NEMA Rerated 
Frames for Polyphase, 60-Cycle Motors 


Speed, rpm 3600 1800 1200 900 
a ~ Frame number 
= <_ ‘ | — 182 
34 _ 182 184 
1 182 184 213 
1% 184 184 i84 213 
2 213 213 213 215 
3 215 215 2541 254U 


2561 






* Frame assignments above line are same as for fan cooled. 
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length for the rerate machines is justified on the basis 
that rating assignments are such that the motor many, 
facturers will of necessity make full use of all the spac 


within the limiting cylindrical dimensions of NEMA | 


motor standards. 

The surface areas described above apply to the 
smooth frame machines. Using 2 sq in. per watt as the 
relation between surface area and dissipating capacity 
for maximum allowable temperature rise of yop, 
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ventilated machines, the watts that each rerate fram | 


size can dissipate as a smooth frame motor are giyey 
in Table III. The dissipating capacity of each frame 
size as a ribbed machine is also shown, this being 
taken as about 20 per cent greater than that of the 
smooth machine, a fairly optimistic relation in ter, 
of Fig. 1 

These dissipating capacities are plotted as curves jn 
Fig. 3. 

Knowing the dissipating capacity of a given rerate 
frame, it is ; possible to calculate the full-load efficienc 
required to limit the watts loss to this value for am 
desired rating. This efficiency can then be compared 
to the normal “efficiency for any rating to judge whethe 
it is a practical value. By limiting the required efficiency 
to no more than 2 points | higher than the normal eff. 
ciency, (except for the 2 -pole motor) a reasonable 


as 


rating can be assigned to each rerated, non-ventilated } 


frame. Rating assignments arrived at in this manne 
for ribbed frame TE-NV construction are presented 
in Table IV. 

The efficiencies required to maintain the watts los 
at a level corresponding to the selected non-ventilated 
frames aot iting capacity are plotted in each char 
of Fig. 2; also, the efficiencies that would be required to 
keep the watts loss at a level corresponding to the TE- 
NV dissipating capacity of the rerated TE-FC frame 
assignments. As can be seen from the curves, these two 
sets of efficiencies coincide at 3 hp and below for § 
poles, at 2 hp and below for 6 poles, at 1.5 hp and 
below for 4 poles, and never coincide for 2 poles. This 
gives the rating assignments for the rerated frames 
where a non-ventilated enclose may replace a fap- 
cooled enclosure at no increase in frame size. Prior to 
rerate, this condition existed at 3 hp and _ below for 
- 6-, and 8-pole machines and at 2 hp and below for 
2-pole motors. 

The TE-NV rerate frame assignments as suggested 
in Table IV are certainly subject to discussion. The 
method by which they were obtained can be challenged 
because of its generality, but it does have the virtue 
of being a reasonably consistent approach for all rat 
ings. It is hoped that the presentation of this method 
and results will encourage additional thought on the 
subject, and will be of some assistance in answering 
the question that is bound to come from the motor 
industries “What about totally enclosed not 
ventilated motors in the rerate program?’ ono00 


user 
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| Plastics for 
me 
en 
me | 
ing 
the 
| _Dual-Purpose 
Sin 
rate 
ne © 
: ( sear ateria 
red 
ther | 
ney | 
eff. 
able 
ated | Three plastics materials survived a set of stringent 
a tests for gear required to provide high-voltage r-f isolation 
as well as normal mechanical functions. 
OSs 
ated 
hart 
d to 
TE- a ; : 
oni IN MOsT APPLICATIONS plastics gears are specified to plastics gear had to be strong enough to resist a 
two fill a normal mechanical function. In the application fatigue tendency for this impact type of load. For a 
or 8 described here, plastics gears were required to serve complete revolution of the rotor, the load torque 
and in a dual capacity: (1) to transfer motion in the varies from approximately 10 in.-oz to 30  in.-oz. 
This mechanical sense, and (2) to isolate a relatively high | Minimum life requirement is completion of 45,000 
ames r-f voltage. As a result of this rather unique require- _ revolutions at 240 rpm with no appreciable tooth wear. 
fan- ment, a thorough investigation was made of all plas- In addition to meeting these already stringent re- 
or to tics materials with characteristics even remotely suit- quirements, the selected material had to comply with 
» for able for the application. In most instances, there was the following specifications : 
v for no record that the material had ever been used as a (a) Operating temperature range —55 C to +85 C 
; om. (b) No damaging water absorption in a 30-day hu- 
a Description of Application midity test at 100 per cent RH with condensation 
nged The gear was required for a remotely controlled (c) nina not support fungus growth é 
irtue selector switch for various combinations of fixed (d) Resistance to rapid temperature cycling in a 
| rat: capacitors (Fig. 1). It is part of an airborne receiver- thermal shock test 
sthod transmitter. A rotary-type stepping ratchet motor (e) Shock and vibration tests up to 10 g at 55 eps 
n the drives the switch. The plastics gear (Fig. 2) is at- (0.060 in. total excursion) 
ering | tached to the motor shaft and engages a stainless steel (f) Resistance to surface wetting (prevent flashover ) 
notor gear that in effect is the switch rotor. The dual (¢) Dimensional stability 
non- mechanical and insulating function of the plastics ; 
roc gear has already been stated. Specifically, it isolates Test Procedure 
the metal gear which is at a potential approximately The following tests were performed on all materials, 
1800 volts at 24 megacycles above the ratchet motor except where a material failed so completely on any 
i shaft. The latter is at ground potential. Obviously, the one test as to rule it out from further consideration. 
sizes, dielectric properties of the plastics had to be satis- High pot test. Voltage of 2000 volts at 24 me was 
\ugut oer from an r-f standpoint. In particular, a low introduced for 30 min across the plastics gear. Positive 
B oss factor was indicated so as to avoid damage by __ side was connected to the metal gear and the negative 
Poly: | r-f heating. side to the shaft mounting the plastics gear. Additional 
04. Since all ratchet motors advance by steps, the — electrical tests under actual service conditions were 
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FIG. 1 


of gear train 


lamination. 





conducted on all materials able to pass this as well as 
all other tests. 

Torque Test. The plastics gear was subjected to a 
torque test in which the metal gear was fixed while 
torque was applied to the engaged plastics gear. Read- 
ings were taken at room temperature and at the 
temperature extremes of —55 C and +85 C. 

Life Test. This consisted of cycling the gear under 
actual load conditions in the worst possible environ- 
ment for the particular material undergoing the test. 
In most instances this was at +85 C since almost all 
plastics are mechanically and physically weaker at 
elevated temperatures. The ultimately recommended 
materials however were tested at both —55 C and 
+85 C. The tests were continued to destruction of the 
plastics gear or until such time as the gear had been 
rotated well above its maximum life requirement of 
45,000 revolutions. 


Rejected Materials 


It will be observed from Fig. 2 that the plastics 
gear is a relatively small unit for accomplishing its 
dual mechanical and electrical functions. Some of the 
rejected materials would have been satisfactory were 
it possible to enlarge the gear size so as to increase its 
mechanical strength and also its ability to support the 
voltage. This could not be done however since the 
established dimensions could no longer be changed. 

The complete unit had previously been designed 
using a gear that had passed all laboratory tests on a 
limited number of models, but the failure rate was 
finally considered too high for production. It was 
therefore impractical to make other than a direct sub- 
stitution with a more suitable material. A thorough 
investigation of a wide range of materials was neces- 
sary to arrive at an optimum choice compatible with 
the small-size gear. 

A number of materials were rejected for the primary 
reason stated. Other deficiencies, such as lack of re- 
sistance to extreme temperatures, humidity, and ther- 
mal shock, or lack of required r-f characteristics, 
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Dual-function _ plas- 


and to provide r-f isolation 


for the meshing metal gear. 


FIG. 2—Mechanical 
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MN 


might have eventually eliminated certain of these 
materials had they passed the initial tests. 

(a) Nylon (F “M 10001 and 30001).° Failed to pass 
the high pot test. Material heated excessively and dis. 
integrated. 

(b) Epoxy Resin. (Houghton Laboratories Hysol 
6000-HT and XE-8000 Cast Stock). Failed to pass the 
life test. Even though the teeth could withstand a 
satisfactory torque the impact type of load caused 
early tooth failure. Electrically, material was satis. 
factory. 

(c) Teflon Polytetrafluoroethylene. Failed life test. 
Teeth wore excessively; backlash could not be toler. 
ated. The teeth did not shear off. Satisfactory in all 
other respects. 

(d) Sintered Glass. In the opinion of the Corning 
Glass Works any type of glass gear would not be 
satisfactory owing to the inherent brittleness of the 
material. 

(e) Melamine Molding Compounds. Loss factor of 
these materials is such th: it they could not pass the 
high pot test. Even with various fillers impact strength | 
was too low. Mechanical properties were thus unsuit- 
able. 

(f) Slate. This material is very brittle and showed 
very low torque strength. It was not high potted. 

(g) Mica, Same mechanical characteristics as slate 

(h) Talc. Brittle with low torque strength. 

(i) Plaskon Alkyd Molding Compound (440). | 
Loss factor too high for application. 

(j) Mahogany. Failed during high pot test. 

(k) Lignum Vitae. Very w eak mechanic: ally. Failed | 

early in life test. Also has poor dielectric properties 

(1) Cotton-Fabric Phenolic Laminate (Synthane 
LB). Failed when high potted, due to high loss factor. | 

(m) Cotton-Fabric Melamine Laminate ( Synthane 
LBM ). Poor electrical characteristics, faile F high pot 
test. 
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* The unsatisfactory results noted for certain materials are, of course, related 


to the unusual combination of properties required in the application described 
by the author. These results in no way reflect on the outstanding properties ® 
these materials for various other and widely used applications.—The Editon 
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Comparison of Properties of 
Selected Materials for Plastics Gear 


} 

| Glass- | Glass- 
Teflon | Silicone | Kel-F 
laminate| laminate} (molded) 








Properties 





















Power factor, 1 me | 0.0007 | 0.001 | 0.009 
Dielectric constant, 1 me | 2.6 34 25 
Loss factor at, | mc. | 0.002 | 0.004 | 0.022 
Impact strength, ft-lb/in notch | 6 se | 86 
Tensile strength, psi | 22,000 | 22,000 5730 
Flexural strength, psi | 12,000 | 28,500 8260 
Torque test (on fabricated gear as | 

shown in Fig. 2), in-lb at room - | s = 

mp. 7 25 25 

t P55 CG 35 | 35 } 30 

at +85 C | 10 | 22 12 
Water absorption, per cent, 24 hr| 0.02 | 0.20 0.00 
Machinability | Fair | Kear iitensiiaed 





Recommended Materials 


In the order of preference, the recommended ma- 
terials for this application are : 

(a) Glass-fabric Teflon laminate (Continental-Dia- 
mond Fibre Co., Grade GB-116T ) 

(b) Glass-fabric silicone laminate (Continental-Dia- 
mond Fibre Co., Grade GB-112S) 

(c) Kel-F trifluoromonochloroethylene (M. W. Kel- 
logg Co. Grade #300) 

Each material has advantages not found in the other 
two. For certain designs where the gear could be 
made slightly larger the order of preference might 
change. 

The appended table compares the more important 
physical characteristics of the three materials, includ- 
ing the torque tests results on fabricated gear. A dis- 
cussion of each material follows : 

Glass-Fabric Teflon. Contrary to the torque test 
results (it showed up the lowest of the three materials ) 
this material held up best during the life test. This in- 
dicated that strength was not the only factor, but that 
a combination of strength and resilience determine the 
most suitable material. The gear-tooth wear was more 
pronounced compared to the other two materials but 
not to an unsatisfactory extent. This material cannot 
be molded and has only fair machining properties. Its 
electrical properties are excellent for frequencies in 
the order of 2 mc to 24 me. 

Glass-Fabric Silicone. With this material it was 
necessary to provide some means for holding the 
laminations together, owing to a tendency to delamin- 
ate under high-temperature conditions. Since the 
laminations ran perpendicular to the gear bore, the 
plane of maximum shear was immediately below the 
teeth. Without the addition of the bushing as shown 
in Fig. 2 the torque strength was approximately 
50 per cent below that indicated at +85 C in the table. 
In fact, the gear failed early in the life test when run 
continuously at +85 C. It is interesting to note that 
this trouble was not experienced with the glass-Teflon 
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FIG. 3—Gear made from molded Kel-F shows ex- 


cellent wearing qualities. Left, gear before life test; 
right, after test. 







gears. Apparently at +85 C the shear strength of the 
Teflon resin binder is much greater than the silicone 
resin. 

In an effort to avoid this type of construction, and 
the delamination that may occur with silicone lamin- 
ates, gears were machined from sheet stock molded 
from a random-oriented glass-fiber-filled silicone-resin 
molding compound. Results, however, were disap- 
pointing. On all tests, these gears were weaker than 
those fabricated from the laminate stock. Moreover, 
machining from the molded sheet stock was a difficult 
production job. It was not possible to mold gears di- 
rectly from the compound. 

Laminates that have a coarse-weave glass fabric 
base should not be used for gears. In our experience, 
the teeth chip and eventually shear off early during 
the life test. Specifications should call for a laminate 
with a fine-weave fabric. 

Kel-F. The average life of gears made from Kel-F 
was less than that of the other two materials. The 
principal advantage of Kel-F is its good machining 
properties. The gear could also be molded, thereby 
gaining additional strength. Exceptional resistance to 
gear-tooth wear was experienced. Fig. 3 illustrates 
this feature, where only a slight change in gear tooth 
profile is in evidence. 

Kel-F gears with a 15 per cent glass-fiber filler were 
made and tested. They had no particular advantages 
over the unfilled Kel-F, but introduced these disad- 
vantages : (1) Increased machining difficulties, and 
(2) some change in electrical characteristics not well 
defined by the resin manufacturer. Kel-F gears with a 
15 per cent asbestos filler were also tried with about 
the same results. ood 
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TODAY’S DESIGN 


George H. Hadden, Vice President, Engineering 
MINSHALL ORGAN COMPANY 


Novel Design Principles in 


Electronic Organ 


Tones for as many as 144 notes are produced by 12 


oscillators 


by means of frequency dividers and tone duplication. Organ tones result 


from harmonic-rich sawtooth signal. 


Other 


instruments are simulated 


by emphasizing or suppressing appropriate bands of frequencies. 


ELECTRONIC ORGANS have found a ready market in the 
entertainment field and in small churches. Applica- 
tions in private homes have steadily increased and are 
now a major segment of the market. 

Several different engineering approaches have been 
made to electronic organ design. The basic problem 
is that of tone generation. There are three possible 
solutions: (1) Use of the reed of the long-familiar 
parlor organ together with an electroacoustic trans- 
ducer as was used in the original Minshall electronic 
organ; (2) by electromechanical means, and (3) by 
electronic circuitry. The current Minshall models 
use the all-electronic method and its basic design was 
conceived as a major improvement on the earlier reed- 
type organ. 

The governing design factor was suitability to the 
diverse purposes of the several groups of users such 
as individual users in the home, church organists, and 
entertainers. A basic premise was that the tones should 
simulate the tones of a pipe organ, and that they be 
capable of variation to suit the requirements of tra- 
ditional, liturgical, and current forms of music. 

It was also necessary to design the electronic organ 
for much greater reliability than other electronic 
equipment used in the home. Potential buyers of the 
electronic organ are people who might have been con- 





ditioned by the reed organ and by the piano to expect 
limited need for maintenance or servicing except for 
an occasional tuning. Where these people would 
tolerate high cost of servicing on radio and television 
receivers, ‘they would be highly critical of similar 
service needs for the organ. 

The common denominators of design for these rad- 
ically different groups of users are that the instrument 
should sound like an organ and be capable of long- 
term trouble-free oper: ition. The design objective was 
greatest circuit simplicity consistent with the fulfill- 
ment of all performance requirements and economical 
manufacture. 


Electrical Design 


The design of the electrical portion of the electronic 
organ involves the following functions: (1) Generation 
of harmonic-rich alternating electrical voltages having 
fundamental frequencies corresponding to the notes of 
the musical scale; (2) selection of the appropriate 
signals to suit the music; (3) modification of the har- 
monic content of the signal to simulate various musical 
instruments; (4) amplification of the signal; and (5) 
conversion of the electrical signal into sound. The 
first three functions are peculiar to electronic organ 
design and are discussed in this article. 
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were to satisfy at low 
cost the diverse musical 
and appearance require- 
ments of the home, 
































Tone Generation. The first step in the development 
of a suitable tone generating system was to review the 
three basic means available. The vibrating reed had 
been in use for several years and it was its inherent 
limitations that prompted development of an improved 
method. The electromechanical system was not used 
because of the additional variables it would introduce 
which, it was felt, were not conducive to economical 
manufacture, and also because moving parts were felt 
to be undesirable. The all-electronic method using 
tube oscillators for tone generation was deemed the 
most promising. Such a system was developed and is 
used in current models of the Minshall organ. 

The single-manual organ contains 60 black and 
white keys plus 13 foot pedals and the double manual 
organ contains 120 keys and 25 foot pedals. Indi- 
vidual tone generators for each key and pedal would 
lead to extreme complication and high cost, and 
tuning would be a difficult and time-consuming opera- 
tion. The simple answer was found in the nature of 
the musical scale. Corresponding notes in adjacent 
octaves of the scale have a frequency ratio of exactly 
2 to 1 to each other. It follows then that tone gen- 
erators for the 12 notes of the highest octave followed 
by a series of 2-to-1 frequency dividers will provide all 
of the necessary tones. 
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church, and_ entertain- 
ment market groups. The 
cabinet of the organ 
shown here was designed 
primarily for church use, 
but is considered appro- 
priate for other settings. 


The twelve tone generators are tuned to the notes 
of the highest octave as follows: 


C 1046.5 cps E 138185 G? 1661.2 
= 1108.7 F 1896.9 A 1760.00 
D 1174.7 F2 1475.0 A? 1864.7 
D? 1244.5 G 1568.0 B 1975.5 


The notes of the next octave have fundamental fre- 
quencies one-half of those listed above. Therefore, 
2-to-1 frequency dividers following the tone generators 
will provide the necessary tones for these notes. The 
same relationship applies for the other octaves and 
additional frequency dividers in series with the first 
supply the appropriate tones. 

Tones for the foot pedals in the signal-manual organ 
are obtained indirectly by mixing the electrical signals 
of certain tones in the lower keyboard octaves. When 
mixed in the proper proportions, only the resultant 
beat frequency tone is audible. As an example, the 
tone for the C pedal as a frequency of 32.7 cps and it 
is obtained by mixing the tones of lowest keyboard C 
(65.41 cps) and G (98.00 cps). The resultant tone 
has a frequency equal to the difference or 32.59 
cps. This is within 0.11 cps of that required and is 
very satisfactory. In the two-manual model an addi- 
tional frequency divider is used for the foot pedals 
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Block diagram of circuits used for generating, selecting, modifying and amplifying electrical signals which are con- 


verted into audible tones. Notes produced by each tone generator are shown at the left. 
plexity, connections in distribution and keying circuits are not shown. 
Filters modify harmonic content as desired to simulate other 


true organ tones, 


Because of their com- 
Generated signals are rich in harmonies to give 
instruments. The gain control, 


operated by the expression pedal, is included in the amplifier. 


to provide tones at frequencies of the order of 30 cps. 
The pedals are interlocked with each other so that if 
two or more are depressed, only the lowest one will 
produce a tone. Two simultaneously played notes are 
seldom called for in this class of organ and this ar- 
rangement is quite satisfactory. 

Tone Selection. Much of the beauty of organ music 
comes from the variety of tones at the command of the 
organist. He may elect to play in one or more of the 
tone registers. These include the 4-ft, 8-ft, and 16-ft 
registers which are so named because their tones 
correspond to those of organ pipes of the same lengths. 
There is also the quint register which produces tones 
50 per cent higher in frequency than the 4-ft register 
and is used under certain conditions. To permit this 
register selection, three tones are connected to each 
key. When a key is depressed all three tone signals 
are switched to the output busses. Switches associated 
with the tone color filters, discussed in the following 
section, are used to select the appropriate registers. 

Tone filters. Versatility in both pipe organs and 
electronic organs comes from the ability to alter the 
musical tones to simulate various types of instruments. 
The tone of any instrument is dependent upon the 
magnitude of the various harmonic frequencies or 
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overtones present along with the fundamental fre 
quency. In the Minshall electronic organ, the signals 
produced by the tone generators are sawtooth in shape 
and therefore rich in harmonics or overtones. This 
produces what is known as the diapason tone char- 
acteristic of unmodified organ music. This diapason 
tone may be modified by manipulating tone filter 
switches on the tablet board which is within easy 
reach of the organist. The modification consists of sup- 
pressing or emphasizing specific bands of harmonics. 
This sometimes includes the process of rolling off all 
frequencies above or below a certain point in the audio 
spectrum. Accordingly, tone colors are derived from 
low-pass, high-pass, or band-pass filters, either singly 
or in combination. Typical curves of the frequency 
characteristics for several general classes of instrument 
as modified by some of the tone filters are shown in 
the accompanying diagram. 

Vibrato. One of the pleasing effects of organ music 
is called vibrato and it comes as the result of a small 

variation of tone frequencies s at a rate of several times 
per second. It is obtained in a simple manner because 
of the effects of tube constants on the master oscillator 
frequency. A sub-audio frequency oscillator, located 
on the power supply chassis, is used to modulate the 
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anode voltage of the twelve master oscillators. A slow 
variation in the anode voltage will have very little 
effect on frequency, but the dynamic change in voltage 
caused by the sub-audio oscillator produces a corre- 
sponding small change in oscillator frequency. This 
change is transmitted to the several frequency dividers 
and their output frequencies are changed by the same 

rcentage amount. These frequency changes are, of 
course, reflected in the music and are controllable by 
the organist. 

Click Filters. Clicking noises appear in any circuit 
connected by direct keying. In this case the noise is 
concentrated in the frequency band which lies slightly 
above the highest fundamental frequencies of the 
organ and basically may be minimized by a low-pass 
filter. However, a single filter for the entire scale 
would not be suitable for the following reasons. It is 
desirable in the bass register that the filter remove 
nearly all the click. If the same filter is used in the 
treble, most of the overtones and much of the funda- 
mental tone of the desired notes would be removed, 
so that only a thin, weak note would remain. Fortu- 
nately, less filtering is required in the treble since the 
desired tones are in the same general frequency band 
as the click noise and they tend to mask the click. 
Accordingly, the output busses are divided into sev- 
eral sections along the scale, each having its own click 
filter consisting of a capacitor to ground. The cutoff 
frequencies are approximately proportional to the 
signal frequency. 

Tuning. Tuning the Minshall organ is a simple proc- 
cess because tones for corresponding notes in all key- 
board octaves are supplied by a single tone generator 
tunable by a single control. For example, the C note 
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tone generator supplies the appropriate tones for all 
of the C keys and when it is correctly tuned, all C 
keys are correctly tuned without further adjustment. 
The initial operation in tuning is to compare one of the 
C tones to the tone produced by a tuning fork of the 
same natural frequency. A suitable tone is that of the 
C key of the fourth octave, the 37th key from the left 
end of the keyboard or one octave above middle C. 
The frequency of this tone is 523.3 cps according to the 
International Pitch Standard. The frequency control is 
turned until the tones of the key and the tuning fork 
are “sweet,” or in exact tune with each other. 

The other tone generators are tuned by comparing 
their tones with those of the generators already tuned, 
and turning the frequency control until the correct 
frequency is obtained. 

Reliability. Several approaches are used to assure 
the proper functioning of all circuits and components 
over a long period of time, consistent with what is 
expected by the customer. All components are sub- 
jected to rigid acceptance tests in an effort to eliminate 
the potentially defective parts before they are used. 
Voltages applied to components, particularly electronic 
tubes, are well below those recommended by their 
respective manufacturers. Lastly, the circuits are 
designed so that changing characteristics in the com- 
ponents will have a minimum effect on performance. 


Mechanical Design 


The three-pronged objective of economical manu- 
facture, reliable operation, and easy servicing was 
achieved in the mechanical design. Perhaps the most 
important accomplishment was to divide the unit into 
a number of subassemblies which are fitted together 
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Master 
oscillator 


THE TONE GENERATORS are the heart of the 
Minshall electronic organ. They generate the 
electrical signals containing many harmonics or 
overtones which provide the full rich organ 
tones and from which are derived the wide 
variety of tones characteristic of organ music. 

The tone generator consists of a master Os- 
cillator followed by four 2-to-1 frequency di- 
viders. Each oscillator is tuned to a note in the 
highest octave and by successive frequency 
division, signals are provided for the corre- 
sponding note in the lower octaves. The block 
diagram shows the arrangement of the oscilila- 
tor and frequency dividers. 

The circuit is mounted on a modified L- 
shaped steel chassis containing 5-prong plugs 


Buffer and First 
sawtooth frequency 
generator divider 


Second 
frequency 
divider 


Block diagram of tone generator. Three 12AX7 high-mu double triode tubes are 
from sawtooth generator and four frequency dividers for notes in each of the five keyboard 


Etched circuits are used 











extensively to 


minimize hand wiring and to minimize space 
requirements of tone generator. Tuning is 
accomplished by moving powdered iron i 


core of coil. 


which serve the dual purpose 


of mechanically 


mounting the unit and making electrical con- 
nections. The arrangement is such that any of 
the 12 tone generators may be removed from 
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the circuit without disturbing the others. The 
chassis is approximately 12% in. long by 1% in. 
wide and 3% in. deep. 

The tubes and many of the components are 
mounted in the conventional fashion, but most 
of the resistors and capacitors are mounted on 
a connective circuit etched on a copper-clad 
phenolic (XXXP) base. Those components 
common to all tone generators are mounted on 
one side of the etched circuit with the lead 
wires inserted in holes in the sheet or card. 
The circuit is then dip soldered on one side 
only. The femaining components, different in 
value for various frequency ranges, are placed 
on the soldered side of the card and soldered 
in the conventional manner. The entire sub- 
assembly is then sprayed with a fungicidal var- 
nish. To minimize errors in servicing, the 
values of some of the components are etched 
into the copper on one side of the card and 
lines are also etched to indicate where the lead 
wires should be placed. 

Two pairs of ears formed from the chassis 
material and at right angles to each other, 
rigidly mount the etched circuit card approxi- 
mately 5 in. from the chassis. 

The tone generator uses three Type 12AX7 
high-mu double-triode tubes. The master os- 
cillator is an LC circuit and uses one half of 
the first tube. The signal output of this oscilla- 
tor is a sine wave of the desired fundamental 
frequency. The second triode section of the 
same tube is used in a buffer stage and saw- 
tooth generator. This section serves the dual 
function of isolating the master oscillator from 
the effects of keying and producing a harmonic- 
rich sawtooth signal from the sine wave output 
of the oscillator. This sawtooth signal is fed to 
appropriate keys and also to the input of the 
first frequency divider. It is fed to more than 
one key because of the several registers avail- 
able to the organist. 

The two triode sections of the second 12AX7 
are used as the first and second frequency di- 
viders, each of which divides the signal fre- 
quency by two. The output of the first divider 
is fed to the appropriate keys of the next to the 
highest octave, and also to the input of the 
second divider. The remaining dividers are 
connected in a similar manner. ooo 
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with a high degree of independence of each other. 
Examples of this may be seen in the accompanying 
photographs. 

Each tone generator is a complete unit which is 
installed by inserting two 5-prong plugs into sockets 
on the main chassis. If one should prove to be de- 
fective in the field, it is necessary only to remove it 
and replace it with a new unit. The tone generators 
are designed to be identical except for a few resistors 
and capacitors as required by the frequency range 
covered. To cover the entire frequency range three 
different sets of such resistors and capacitors are 
needed, with each unit applicable to any one of a group 
of four notes. 

Several economies result from this design: There is 
need for stocking only three different units rather than 
twelve. Only one unit is handled rather than twelve 
during a major part of the manufacturing cycle; and 
only three for the remaining part. Field service is 
simplified. 

The tablet board and its associated switching and 
tone filters are a separate subassembly. The rear end 
is hinged for easy assembly and servicing. The front 
rests on the manual underneath. It is lifted to make 
accessible the mechanisms associated with the keys. 
In the two-manual instrument, the upper manual with 
its associated mechanisms is also a subassembly in- 
stalled by means of hinges. It, too, may be lifted to 
service the keys of the lower manual. This is illus- 
trated in the accompanying photographs. 

Another objective of the mechanical design was to 
simulate closely the “feel” of a pipe organ. The keys 
respond in the same manner in a physical sense be- 
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Frequency response curves produced by various 
tone color filters. The diapason curve is of the un- 
modified sawtooth wave which gives the pipe organ 
tones. The flute curve is the result of using a simple 
high-pass filter. The curves with peaks and valleys 
are obtained by using combinations of filter types. 





MucH OF THE flexibility of the Minshall elec- 
tronic organ depends upon the key switch 
shown in the accompanying photographs. Three 
electrical signals, one for each of the three pipe 
registers available to the organist, are fed to 
each of the switches which are controlled indi- 
vidually by the keys. 

The 3-pole, double-throw switches are espe- 
cially designed for this application and are well 
suited to reliable operation and economical 
manufacture. They are mounted on a small 
molded block of general purpose, wood-flour 
filled thermosetting phenolic material. The sig- 
nal carrying fingers are of a silver alloy wire 
about 0.20 in. diam. They rest against a gold 
alloy bus wire approximately 0.010 in. diam. 
Alloy wire is used to avoid corrosion effects on 
electrical contact resistance. Good contact is 
further assured by a wiping action of the silver 
alloy finger across the gold alloy bus to clean 
whatever surface contamination might be pres- 
ent. Because of the very small diameter of the 
finger and bus, the contact pressure is very high 
for a small force pressing the two together. 
This also assures excellent contact. The cur- 
rents involved are very low in value and the 
small contact area is more than adequate. 

The springiness or “knee action” of the silver 
alloy finger is controlled by flattening a short 
portion of it near the contact end. Because of 
the flat portion, the finger must be oriented cor- 






























rectly in the mounting block. This is done by 
flattening another short section, indenting it, 
and placing the finger in a groove in the block 
with the flattened indentation in a notch in the 
groove. 

The fingers are held in place in the following 
manner. The thermosetting phenolic block is 
given a slightly less than complete cure. After 
the fingers are in place, a two-pronged tool at a 
temperature of several hundred degrees is 
forced into the phenolic. Because it is not com- 
pletely cured, the phenolic still softens under 
heat and it flows around the fingers, then 
hardens. Of course, this can be done only once 
for each piece as it becomes completely cured. 


Another feature of the switch is the etched 
circuit used on the NEMA XXXP phenolic card 
shown in the photograph. The switch fingers 
extend through the card and are soldered to the 
circuit. Also, resistors in series with the signal 
are attached to the etched circuitry. 

The switches are mounted, one for each key, 
behind the keyboard. They are slightly nar- 
rower than necessary to allow for any variation 
in dimension which otherwise might be serious 
when 60 or more blocks are placed side by side. 
They are held in line by interlocking dimples 
and holes in adjacent blocks and are fastened 
by means of a hold-down bar that extends 
across the entire length. oaoca 
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Hardwood pedals for lowest (16-ft) octave of single- 
manual organ operate switches in keying circuit. Bass 
tones are obtained by mixing signals of higher octaves 
and using resultant. Cables and plugs at left connect 
to tone circuits and outbus. 





cause of spring loading. The reaction of the switching 
mechanism is so slight that it cannot be felt. Also, the 
tablet switches are cushioned for silent operation. 
When a tablet switch is moved, it compresses a 
spring to a dead center position at a point near the 
middle of its motion. Further motion releases the 
spring and the switch is forced to its extreme position 
by the expanding spring. This operates for both 
directions of switch motion. 

Another control in which the feel of the pipe organ 
is simulated is the e xpression pedal which controls the 
volume of the music. It is attached to a shaft which 
it rotates. The shaft in turn operates a rheostat 


that controlls the power output of the amplifier. There 
is no spring return and when the foot is removed, the 
volume will remain at its last controlled level as in a 
pipe organ. 

Materials. Materials were chosen with the same 
objectives that governed mechanical design. The 
cabinets are made of various kinds of wood to suit 
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Plastics key which replaces previously used 
wood key. Advantages include closer dimen- 
sional tolerances during manufacture and 
greater stability with less tendency to k 
under high humidity conditions. 


Rear view of organ with back removed. Tone generators are at center with 
distribution and keying circuits just above. Next are key ends with re- 
storing springs. At top is chassis for tone filters. Swell pedal is at lower 
left. Amplifier and power supply are in bottom chassis. Two loudspeakers 
are used, one at either end of the cabinet. 


the customer's varying tastes. Several areas are of a 
figured laminated phenolic plastic similar in appear- 
ance to the wood of the cabinet and resistant to alcohol 
and smoldering cigarettes. The keys have been of 
wood, but a new key of urea type plastic has been 
designed and is ready for production. The purpose is 
to avoid the large ‘tolerances customarily used in 
woodworking and the necessity of hand fitting each 
key on this account. Also, conditions of high humidity 
swell the wood keys and they sometimes have a 
tendency to stick. The plastics keys will be made to 
close dimensional tolerances and will be amenable to 
installation by mass production methods. They are, 
of course, unaffected by atmospheric conditions. 

Where corrosion is likely to affect performance and 
it is not practical to apply a protective coating, as in 
the key switches, gold and silver alloys are used to 
advantage as the contact materials. 

A great number of details of electrical and mechan- 
ical design have been fitted into the framework of the 
overall design to produce an instrument which meets 
the major objectives of high performance and low 
manufacturing and servicing cost. Many of these 
details may seem insignificant by themselves, but each 
one contributes to the main objective. As in many 
other types of products, the Minshall electronic organ 
is the result of long term cooperation between the 
electrical and mechanical designers, production engi- 
neers, and sales people. 0 


Human-engineered 


Electromechaniecal 


Tactual 
Sensory 


Control 
System 


Aircraft guidance device 

is designed around a “thumb 
actuator.” Extension of sensory 
signal stimuli from the more common 
visual and aural to the tactual has 
many potentialities in design 


areas other than aircraft. 


James W. Ballard, Richard W. Hessinger 
Electrical and Electronic Engineering Department 
COMMONWEALTH ENGINEERING COMPANY OF OHIO 
Dayton, Ohio 









THIS DISCUSSION COVERS the principles, design and Oper- 





ation of equipment for a new method of aircraft guid. 
ance which has been designated as the Tactual Senso 
Guidance System, developed in the Laboratories of 
The Commonwealth Engineering Company of Ohio, 
under a contract with the Aero-Medical Branch at 
Wright-Patterson Air Force Base, Ohio. (1)°* 

The system has been designed and built as a research 
tool for the study of the psychological feasibility of 
providing the pilot with a substitute for visual ‘and 
aural flight information. The psychological aspect of 
this device will be discussed only insofar as necessary 
to establish the optimum type of signal and points of 
application to the thumb. The feasibility of employin 
the signal for aircraft guidance will be left to the psy- 
chologist. The instrument design, however, will fur- 
nish a sufficient number of variable parameters to aid 
the psychologist in making a successful study. 

An all-electronic system, including power supply, 
instructor control station, two electronic signal units 
and the thumb actuators are described briefly and the 
system operation is explained. 


Introduction 


In this age of instrumentation and servomechanisms, 
our machines are becoming so complicated that it taxes 
all the abilities of a human being to operate them. He 
may serve as a simple monitor, or he may be a part of 
the servo- system in which he integrates sensing mech- 
anisms or exercises executive decisions. (2) 

The instrument panel of present- day aircraft is an 
example of the enormous amount of information re- 
quired by the pilot during a normal flight. In fact, 
flying has become so complicated that simplification 
of operation has become a very important problem to 
the human engineer and to the de sign engineer. (3) 

At the present time, the visual and aural senses of 
the pilot are employed to very near full capacity. Any 
change in the present complicate -d method of flying 
to relieve these two senses and add to flying efficiency 
would be extremely valuable. To accomplish this pur- 
pose, psy chological studies by the human engineer on 
new instrument designs are now being intensively car- 
ried on. (4) The readability of scales on instruments 
giving quantitative information is being improved to 
diminish visual errors. (5) Signaling devices that re- 
place instruments with scales are being devised to 
give qualitative and purely “yes-no” information. 

Other methods, such as radar and ILS (Instrument 

Landing Systems ), offer relief to the pilot during the 
performance of his duties, but these require either 
the visual or aural sense. Simplification of aircraft con- 
trol could be accomplished through the use of another 
sense. Appropriate tactual signals for guiding an air- 
craft have been applied to the human trunk and head. 
(6) The results of these investigations suggested that 
the application of a tactual signé al to some other part of 
the human body might yield more satisfactory results. 
The new position chosen was the thumb. 


Psychological Aspects of Thumb Signals 

The system, utilizing the thumb as the sensing part 
of the human body, is so designed that the tactual 
device may be worn on either hand of the pilot. The 


* Italic numerals in parentheses apply to cited references at end of article. 
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signal direction is correlated with aircraft “attitude”* 
such that motion away from the tactual signal pro- 
duces similar aircraft motion. This is in accordance 
with the psychological principle that the efficiency 
of human response is most effective when the response 
attern is similar to the signal pattern. The signals 
will enable the pilot to make corrective movements in 
pitch and bank so as to keep the aircraft in a level 
attitude or on a specified course. 

The thumb actuator is one of the most important 
components of the Tactual Sensory Guidance System. 
Its function is to provide pitch and ‘bank tactual signals 
directly to the thumb without restricting normal move- 
ment of the thumb or hand. Any restriction would 
greatly limit the usefulness of the system as a flight- 
directing device. Three types of signals were consid- 
ered for the thumb actuator: 

1. A continuously variable pressure. 

A continuously variable frequency at constant pres- 

sure. 

3. A group of discrete frequency steps at constant 
pressure. 

Investigation of a continuously variable pressure sig- 
nal proved inadequate for directive purposes. The 
sensation from pressure results from movement of skin 
layers, one upon another, and exists only during the 
deformation period. The subject would soon become 
accustomed to a given pressure in the system and 
hence lose all sensation resulting from this stimulus. 
This type of signal was thus unsatisfactory and vibra- 
tion was indicated as an indispensable characteristic 
of a good signal. 

The second method considered, a continuously vari- 
able frequency signal, was more useful because the 
pulsing effect did not allow the thumb to become 
acclimated to the tactual stimulus. However, small fre- 
quency changes in the thumb actuator signal were 
very difficult to distinguish. Interference of natural 
operational aircraft frequencies at some point in the 
continuous frequency band was also a possibility. 

These conceivable difficulties with continuous fre- 
quency signals suggested the employment of a signal 
system consisting of a group of discrete frequencies. 
Experimental evidence from a number of subjects 
tested in the laboratory pointed out that successive 
steps in frequency could be more easily distinguished 
than a signal consisting of a continuous frequency 
change. Consequently, a group of discrete frequencies 
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*Aviation term meaning position or bearing of the aircraft-—The Editor 
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the Tactual Sensory Guidance 
System. Shown from left to 
right are: power supply; in- 
structor control station; elec- 
tronic power units for pitch 
and bank (two in one cabi- 
net); thumb assembly (ar- 
row) attached to subject’s left 
hand and a mock-up unit sim- 
ulating the controlling circuit 
in any aircraft. 


was chosen as the most promising’ type of signal. 

Psychologists have indicated that for maximum effi- 
ciency there should be not more than four graduations 
of response; for example, none, low, medium, and high. 
Therefore, a signal consisting of three discrete fre- 
quency steps and zero frequency was ado ted. The 
zero frequency step indicated “on course”; the highest 
frequency step indicated the greatest ‘degree “off 
course. 

Psychologists also tell us that the best range for 
frequency discrimination at constant amplitude exists 
in the region of from 20 to 100 pulses per second. From 
this information and laboratory investigation, final 
choice of the tactual signal frequency for the three 
discrete bands was made in the frequency range of 5 
to 100 pps. These bands were separated as follows: 
First signal 5 to 25 pps; second signal 20 to 55 Pps; 
third signal 50 to 100 pps. 

To guide the aircraft through a system such as this, 
the actual placement of the signals is of prime impor- 
tance. The selection of these points must be such that 
they cannot be misinterpreted by the pilot. Psychologi- 
cal and practical considerations. designated the follow- 
ing positions as satisfactory: 

1. Top of the thumb immediately behind the thumb 
nail. 
2. On the bottom of the thumb just forward of the first 
joint. 
. On the inside surface of the thumb between the 
first and second joints. 
4. On the outside surface of the thumb between the 
first and second joints. 

Positions 1 and 2 are used for pitch control and 
positions 3 and 4 are used for bank control. 

Tactile localization of a vibrating stimulus is best 
when applied to fleshy parts of the thumb rather than 
directly over bone structure, which is a good conduc- 
tor of a vibratory signal. The four signals above are 
placed in ac cordance with this principle and are easily 
localized by the individual. Localization is further im- 
proved by spacing the signals sufficiently far apart 
and permitting them to strike in four directions. It 
is anticipated that a minimum time will be required for 
adaption of pilot response to these signals. 


ow 


The Tactual Sensory Guidance System 


Principle and Operation. The electronic units of the 
system are shown in Fig. 1. From left to right these are 
(1) the power supply, (2) the instructor control sta- 
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tion, (3) the electronic power units for pitch and bank 
(two in one cabinet), (4) the thumb assembly at- 
tached to a subject’s left hand, and (5) a mock-up 
unit simulating the controlling circuit in any aircraft. 

The principles of operation of the system are based 
upon the electrical unbalance of two bridge circuits, 
one for pitch and one for bank. A bridge may be un- 
balanced by either the instructor or the pilot. The 
bridge unbalance is converted into signals of three dis- 
crete frequencies and zero frequency; the greater the 
unbalance the higher the discrete frequency. Zero fre- 
quency indicates “on course,” the highest frequency 
indicates the greatest degree “off course.” 

Dials on the panels of the electronic power units for 
pitch and bank control amplitude, frequency, and 
sensitivity of the tactual signal. The lower concentric 
disk and bar knobs control amplitude and frequency, 
respectively; the upper knobs control the sensitivity. 
Amplitude determines the strength of the signal. Fre- 
quency of each band may be chosen in the ranges of 
5 to 25 pps, 20 to 55 pps, and 50 to 100 pps. Sensitivity 
of the system is defined as the degree change in atti- 
tude before a tactual signal is applied to the pilot's 
thumb. With all sensitivity controls in the extreme 
counter-clockwise position, the maximum sensitivity 
of +1 deg, no signal region can be obtained. 

In practice, the instructor controls the attitude of 
the aircraft through movement of the large dials seen 
on the instructor control station. These dials are cali- 
brated in degrees pitch and bank. For example, the 
instructor turns a dial indicating a sharp change in 
attitude. The pilot receives 80 pps on his thumb. He 
will change the attitude of the aircraft so that the 
aircraft moves away from the thumb signal. As he 
comes nearer to the desired course, he will receive 50 
pps. Finally, as the indicated course is approached, he 
will receive 10 pps. When no signal is received, he will 
know he is on course, +1 deg. The numerical values 
are chosen arbitrarily and do not necessarily indicate 
the most feasible signal frequencies. 

The block diagram in Fig. 2 shows an assembly ar- 
ranged for installation in a Link trainer. (8) The in- 
structor control station, operated in a position remote 
from the trainer, is connected electrically to the re- 
mainder of the system through a slip-ring arrangement. 
Other electrical connections are also shown. 

Thumb Assembly Unit. This unit consists of four 
actuators, or electromechanical transducers, which 
supply signals to the thumb; a housing unit, which 
holds the actuators to the thumb; and a junction box 
which encloses a terminal box for the output cable. 

The thumb assembly unit in the operating position 
is shown in Fig. 3. Each of the four transducers has its 
two wires terminated in the junction box attached to 
the subject’s wrist. The junction box provides a method 
of support and electrical connection between the 
thumb assembly and an output receptacle in the cock- 
pit of an aircraft. 

In itself the electromagnetic transducer, or thumb 
actuator, is a device that causes a small plunger, 0.040 
in. diam, to produce pulsating stimuli on the thumb. 
Psychologists have found that a human is less likely 
to become accustomed to stimuli producing discom- 
fort or pain than he is to ordinary sensations. The end 
of the plunger in contact with the skin of the thumb is, 
therefore, flat-ended with a relatively sharp circum- 
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ference. While they do not produce pain, the stimu}; 
are sufficiently uncomfortable to cause the pilot’s jp. 
mediate and continued response. 

The unit, as designed, will accommodate thumb, 
of various thicknesses and lengths. Dimensional data 
(9) were available for a large number of thumbs, thus 
enabling the design of an adequate housing. 

Various thicknesses of thumbs were accommodated 
by constructing the housing of two interlaced parts 
which were constrained by small springs. When q 
thumb is inserted in the housing unit, the sliding action 
of this unit permits the entrance of the thumb, B 
selecting springs of optimum force constant, the two 
halves of the unit are made to fit snugly and comfort. 
ably on either large- or small-diameter thumbs. 

Various length thumbs were accommodated by 
joining the two housing units with a slotted hinge. The 
hinge, which permits flexing of the thumb, is slotted 
to allow the longitudinal movement necessary for ac. 
commodating the various length thumbs. 

These features of the unit contributed to a general 
acceptance by participants in a laboratory experiment, 
The unit fits the thumbs sufficiently snug for good sig- 
nal transmission without being uncomfortable. Con. 
straint on thumb motion was not excessive. 


Conclusions 

Development of this tactual sensory guidance system 
provides a research tool for the psychologist in his 
initial study of aircraft attitude control through tactual 
signals applied to the thumb. In addition to the atti- 
tude control, the system may be adapted to the radio 
compass, to the instrument landing system, or to the 
ground approach system. 

Though this system was designed for use in associa- 
tion with the well-known Link trainer and subsequent 
use in aircraft, a similar system may be employed for 
other types of vehicular guidance in three-dimensional 
fluids such as air or water. 

Overhead cranes, which move heavy loads in three- 
dimensional space and are employed in environments 
of smoke and noise (adverse to visual and aural sig- 
nals), could be operated to advantage with tactual 
signals. An additional set of signals would be necessary 
for back and forth movements, the present system giv- 
ing signals only for right and left and up and down 
motions. A similar group of signals could be applied 
for operation of excavation machinery. 

The usefulness of the tactual sensory guidance sys- 
tem can be greatly extended by converting it to 
vehicular guidance over a two-dimensional surface. 
The bank signals would indicate the usual right and 
left movements. The pitch signals, however, would 
indicate forward and backward movements instead of 
the usual up and down movements. With this type of 
signal, it is possible that ships could be guided through 
fogs, Army tanks could be maneuvered in the confu- 
sion of battle, and motor and ship convoys could be 
guided by aircraft or by ground control stations. 

With considerable modification and miniaturization 
of this system as it now exists, it is conceivable that 
tactual signals applied to the thumb of the blind could 
be employed for guidance. This system would include 
electronic or optical transducers to indicate the prox- 
imity of obstacles, and the conversion of this informa- 
tion into the appropriate warning signals on the thumb. 
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FIG. 3—A closer view of the 
thumb assembly unit, this 
time on a_ subject’s right 
hand. Four electromechanical 
transducers are included. 
Junction box is attached to 
wrist. (See cover illustration.) 


FIG. 2—Block diagram of the tactual sensory system arranged for 
installation on a Link trainer. The instructor control station, operated 
in a position remote from the trainer, is electrically connected through 
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- Similar tactual signals can be employed to transmit 
military intelligence. This type signal would be of 
. particular use in the presence of an enemy. Simple 
at signals could be utilized for certain commands; a 
a more elaborate signal system could be employed for 
i extended instructions or information transfer. 
Tactual signals could be employed in connection 
> with safety devices to give danger warnings when vis- 
ts ual and aural signals are impractical. This signal could 
5 indicate conditions in engine oil pressure, temperature, 
i remaining fuel, stress limits, etc. It appears that warn- 
y ings of operational difficulties would be more positively 
rf achieved through an abrupt sequence of tactual sig- 
a nals than through visual or aural signals, especially 
d when the latter are already employed to very nearly 
full ppect- 

. ae The application of tactual sensory signals to other 

0 fields, as discussed here, is intended only to point out 

“ the possibilities of this type of signal. It is not intended 

d to imply that the suggested applications are at present 

d feasible. Verification of their feasibility would require 

f further research by the human engineer. 5 

f While the total equipment described here for the 

h Link trainer and aircraft is light and compact, expe- 

4 tience gained in the development of the system has 

e shown that both size and weight may be reduced in 
future developments. Modifications of the present sys- “ 

n tem may, therefore, render it applicable to a number , 

it of applications, whereas a complete redesign may be 

d necessary for others. ean oo” 
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Electrical 
Contacts — I] 


In the concluding part of the article, performance 




















factors are discussed on four basic contact materials— 
pure metals, true alloys, silver semi-refractory compacts and 


compositions of refractory metals with silver or copper. 


F. J. Spayth, V. E. Heil, Contact Division 
P. R. Matiory & Co., INc. 


AT THE PRESENT STATE Of the art, it is difficult to visual- 


ize a “cure-all” contact material. In the design of mate- High electrical conductivity 
rial compositions to fit the application, electrical, Electrical 4 High work function — 
thermal, mechanical, and chemical factors must be Low secondary emission 
weighed. 


High electrical conductivity would be the first of the 
electrical characteristics to consider. In addition, work 
function, secondary emission, and _ photoelectric 


emission are factors that influence arc voltage, are cur- | 


Thermal High thermal conductivity 


High specific heat 
Large heats of fusion and vaporization 
Low hardness and high ductility for 
low constriction resistance 
High hardness and weor resistance 
for large impact strength 
High tensile strength 
Proper modulus of elasticity and rigidity 


rent and arc time. 

Thermal properties of metals are important due to 
the heat generated at the contacts, both by [°R losses 
and by heat dissipation at the anode and cathode of 
the arc. To dissipate or assimilate heat, high specific 
heat, high thermal conductivity, and large heats of 
fusion and vaporization are necessary. Two other 
factors are of importance—the melting and _ boiling 
temperatures. Of the pure metals, those with high 


Mechanical 


Low oxidization rate 
High nobility 
Proper electrochemical potential 


Chemical 


melting and boiling points tend to arc less on direct ce 
current than those materials with lower values. On -_ 
a-c applications this picture is complicated by the zero 
current point; here high heat conduction and _assimi- problems or contour changes are tensile strength, 
lation appear to be necessary. modulus of elasticity, and modulus of rigidity. 
Mechanical characteristics play an important role in Chemical properties of metals are of importance 
electrical contacts. Hardness and ductility contribute | where the contact material may react with the sur 
measurably to the contact constriction mentioned in rounding atmosphere. Chemical reactions may be 
Part I. In mechanisms where high impact forces are due to thermal processes that take place at the con- 
present, wear resistance, hardness and ductility are tacts; or they may be attributed to electro-chemical 
of importance. Other mechanical factors that contrib- reactions that would occur if the metal were placed in 
ute to the operation of contacts because of compliance the atmosphere with no contact action. 
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Silver 960 















Palladium 1554 





Gold 76.4 1063 


17.0 1774 





Platinum 





Oxidation is one of the major problems encountered 
and may be corrected by the use of more noble metals, 
by lowering the heat generated at the contacts (this 
may be done electrically or mechanically), and by 
selection of materials that will not form electro-chem- 
ical cells. 

Tarnishing of metals may be improved by proper 
alloying with more noble metals or by changing the 
surrounding atmosphere. 

Table VII itemizes the material properties desired 
for contacts. Metallurgically, electrical contact mate- 
rials may be classified as pure metals, true alloys, silver 
semi-refractory compacts, and silver and copper in a 
sintered refractory structure (Elkonite).* 

Pure metals are used extensively for contacts. Their 
physical properties vary widely as noted in Table 
VIII. Two factors are apparent—all these materials 
have either high boiling points or high electrical con- 
ductivity. Selecting a pure metal as a contact material 
is not always simple even though most of the physical 
properties are known. 

Carbon is generally used in sliding contact applica- 
tions or on arcing tips. 

Copper is widely used in wall switches, knife 
switches, contactors and sliding contacts. Its major 
limitation is the formation of high resistance oxides, 
sulphides (industrial areas), or chlorides (coastal or 
marine application) by reactjgn with the atmosphere. 
These films cause an objectionable increase in the con- 
tact resistance and contribute to an increase in arcing. 

Silver has much the same thermal and electrical 
properties as copper, but in addition is much more 
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* Registered trademark of P. R. Mallory & Co., Inc. 





OCTOBER 1954 






Boiling 
degC 


a 























point, Density Application 


Cee Arcing tips 
Sliding contacts 


2600 8.96 Knife switches 
Wall switches 


Contactors 
2730 8.90 Marine applications 
Vibrators 


Automobile ignition 
Vibrators 
Governor contacts 


2210 10.49 Relays 

Switches 

Household appliances 
4000 12.0 Sensitive relays 


Control devices 





2970 19.32 
4410 21.45 


Sensitive relays 


Sensitive relays 
Thermostats 





resistant to atmospheric corrosion and its oxides de- 
compose readily at low temperatures. For this reason 
it is generally used in those applications where lower 


contact resistance is desired. In some instances the 
cost of a mechanism using a copper contact was 
reduced by switching to silver where the mechanism 
did not need as much wipe or contact force. On low 
current a-c applications, fine silver, Sterling silver and 
coin silver are widely used. 

Platinum is generally selected where a very high 
tarnish resistance is necessary. It is employed where 
extremely low contact forces are mandatory and where 
surety of making circuit is of importance. 

Palladium is used in low current applications where 
cost is a factor. Its physical properties are interme- 
diate between silver and platinum and it oxidizes 
under certain conditions. 

Gold is utilized in limited applications where very 
high tarnish and sulphiding resistance is necessary and 
cost is not too important. It exhibits very bad transfer 
characteristics in d-c applications. 

Nickel finds some small use as a contact, principally 
because of.its relative resistance to oxidation and cor- 
rosion. Also it is economical to use. 

Tungsten and molybdenum are recommended in 
low voltage inductive circuits where very little arcing 
may be tolerated. Automobile ignition and radio 
vitbrators are typical applications. 

In general, true alloys are used as contact materials 
where better physical properties (greater hardness), 
better chemical properties (better tarnish resistance), 
better performance (sticking, arcing, or transfer), or 
reduced cost are desired. 
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Table LX gives properties of a few of the Mallory 
alloys that are used as electrical contacts. True alloys 
are utilized in the low and medium power field. The 
selection of the material is generally made as a result 
of its favorable contact properties, including low stick- 
ing, transfer, contact resistance, and erosion, good 
mechanical properties, or low cost factor. Theoretical 
considerations as well as experience based on a careful 
analysis of the electrical, mechanical and atmospheric 
conditions will determine the material selection. 
Silver semi-refractory compacts refer to composi- 
tions which have a silver base to which other elements, 
metallic oxides or metalloides, have been added to 
modify the characteristics in such a manner that they 
are more resistant to erosion and sticking without 
materially increasing their specific resistance and sub- 
sequently the contact resistance. Table X shows 
typical Mallory silver semi-refractories. Such mate- 
rials are not true alloys but are rather mechanical 
mixtures of the components involved. They are pri- 
marily products of powder metallurgical techniques 
or of controlled diffusion techniques. They serve a 
range of applications where silver and silver alloys are 
not good enough from the standpoint of erosion or 
sticking and the silver-refractory or copper-refractory 
materials are not required. This includes such appli- 
cations as motor starting switches, industrial relays, 
aircraft relays and light duty circuit breakers. Semi- 
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retractories are sometimes used as the main Current. 
carrying contacts in multi-stage circuit breakers where 
silver and silver alloys are unsatisfactory because of 
low hardness or because of their tendency to stick. 

Tungsten, molybdenum or their carbides are Usually 
the refractory components of the silver or copper base 
mixtures termed Elkonites. They are made by a 
process which is powder metallurgical in nature, The 
metals are not capable of forming true alloys with one 
another. Copper and silver have the desirable adyap. 
tages of high thermal and electrical conductivity; how. 
ever, both will erode at an excessive rate under hi 
arc-energy conditions. Tungsten and molybdenyn 
have good resistances to arc erosion because of thei 
high melting points and low vapor pressures, They 
have medium thermal and electrical conductivities 
and relatively low resistance to impact and thermal 
shock. Because of their nonwetability, they show q 
high resistance to sticking. By combining these two 
classes of metals with widely different properties, the 
characteristics of the refractory component is added 
to the high electrical and thermal properties of silye; 
and copper. Table XI lists the properties of four o; 
five specific types of such materials developed to 
cover a wide range of circuit applications. In addition 
there are other grades designed to satisfy more specific 
requirements. 

Because of the oxidation characteristics of copper, 
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copper-tungsten contacts are usually operated under 
oil. However, on occasions they are also applied to 
certain types of air circuit breakers. One of the major 
applications for these materials is arcing tips for oil 
circuit breakers and tap changers. Compositions vary 
from 60 to 68 per cent tungsten, balance copper. The 
higher tungsten content compositions are chosen where 
greater arc resistance is required. The materials have 
a high degree of hardness and toughness enabling 
them to stand high impact forces as well as high con- 
tact forces. 

The current-carrying contacts in devices of this type 
are copper or high conductivity copper alloys such as 
Elkaloy A or Mallory 3. The higher copper content 
materials as well as some copper-tungsten carbide con- 
tact materials are used in oil immersed contactor appli- 
cations where the contacts must operate frequently at 
moderately high currents. Materials of 50 per cent 
copper, 50 per cent tungsten carbide show low rates 
of electrical erosion at currents in the order of 200- 
300 amp at industrial voltages. 

The silver-refractory base materials are more oxida- 
tion and corrosion resistant because of the nobility of 
the silver. They are primarily used in devices where 
the contacts operate in air. They are suitable for a 
wide variety of applications, from arcing tips in air 
circuit breakers to current carrying contacts in many 
types of industrial and domestic switching equipment. 

The silver-tungsten grades vary in composition from 
50 to 80 per cent tungsten. The materials with the 
highest silver content have the highest electrical con- 
ductivity and the lowest contact resistance. They 
show low temperature rise under continuous current 
carrying conditions. Materials with the higher tung- 
sten contents are more adaptable to severe arcing due 
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35,000 | Circuit breakers 
and contactors 







16,000 | Aircraft relays 
25,000 | Line storters 
16,000 | Automobile relays 


to their resistance to erosion and welding. A grade 
with 72 per cent tungsten is extensively used for 
arcing tips in large air circuit breakers. Materials of 
65 per cent and 50 per cent tungsten are used in 
smaller circuit breakers. Underwriters’ Laboratory 
approval on these contacts specify a minimum short- 
circuit requirement of 5000 amp at 220 volts for three 
operations. They are also used in aircraft circuit 
breakers in 24-volt d-c circuits. 

Silver-tungsten carbide grades are composed of 35 
to 65 per cent tungsten carbide, balance silver. They 
are the most oxidation and corrosion resistant of the 
refractory types. This is due to the high stability of 
the tungsten carbide. The materials offer low contact 
resistance. Typical applications are in circuit breakers 
with de-ion grids and other arc extinction aids. The 
products of erosion of the silver-tungsten carbide ma- 
terials tend to lower the dielectric strength of devices 
more than those of the silver-tungsten grades because 
of the decomposition of the tungsten carbide, therefore 
ample dielectric protection should be provided. An- 
other application is in aircraft relays and aircraft gen- 
erator switches in 200- to 300-amp circuits at 28 volts 
d-c where their resistance to sticking or welding is 
important. 

The high silver end of these refractory types is 
used in some industrial relays (occasionally in differ- 
ential contact combinations) to overcome sticking 
tendencies encountered with fine silver. Their erosion 
characteristics are better than fine silver under heavy 
arcing conditions and under lighter loads; however, 
they tend to wear at greater rates than fine silver. 

The silver molybdenum grades are composed of 50 
to 60 per cent molybdenum, balance silver. They have 
relatively low contact resistance, and a low erosion 
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rate. 


They are frequently employed in heavy duty 
industrial relays and contactors where considerable 
currents must be handled without welding of the con- 


tacts. They are used also in the smaller circuit 
breakers. They also find applications as arcing tips. 
The choice between silver-molybdenum and silver- 
tungsten is made after the various materials are tested 
in the actual device and their short-circuit interrupting 
ability and temperature-rise characteristics are ana- 
lyzed. Best performance is obtained with high contact 
forces. 

Table XII summarizes the metallurgical factors used 
in the selection of a contact material. 


Contact Design 

The equipment designer is interested in obtaining 
electrical contacts that will give maximum rather than 
marginal performance at minimum cost. In addition 
to selecting the proper material he must consider the 
design of the contacts and their backings or supporting 
members. The size and shape of contacts must satisfy 
the performance requirements and the material should 
lend itself to production by economical manufacturing 
procedures. 

In shape, contacts are round, rectangular and ring, 
with flat, spherical and cylindrical section faces. They 
are designed from the factors of load, wear, desired 
life, mechanical characteristics and thermal considera- 
tions. 

Silver and silver alloys are fabricated by melting and 
then rolling, swagging and drawing the material into 
strip, rod and wire. Fine silver and most silver alloys 
are soft ductile materials and can be cold worked into 
many sizes and shapes. Rivets headed from wire can 
be riveted or spun to the contact support. Because of 
the low fabrication cost, solid rivet contacts are often 
an economical form for silver and silver alloys. They 
may be made with flat or radius faces. The volume 
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of silver in the contact head is a direct function of 
the required service life. 

Cold-headed rivets are formed from wire a few 
thousandths of an inch smaller than the diameter of 
the shank of the finished contact. In the heading 
operation the wire is expanded by upsetting to fill a die 
cavity and form a contact having the correct shank 
diameter and head dimensions. 

Fig. 9 shows four types of fabricated contacts: solid 
headed rivet, composite rivet, composite screw con- 
tact, and projection welding contact. If the size of the 
rivet is large, a composite construction is economical. 
In a composite rivet, a disk of contact material is at- 
tached to a base metal backing. Common base metal 
backings for silver rivets are steel, copper and com- 
mercial bronze. Composite contacts are more econom- 
ical when the value of the silver in the shank and in 
the unusable portion of the head exceeds the cost of 
the base rivet plus the cost of attaching the two 
metals. In some cases silver contacts are made com- 
posite to gain greater strength in the riveted assembly. 

Screw type contacts are usually made in the com- 
posite type, in the same manner as the composite rivet 
contacts; however, some of the small screws have been 
made solid from some of the silver alloys. 

Another popular form for silver contacts is the 
button or projection welding type. They are usually of 
the composite construction with a silver or silver alloy 
face permanently fused to a corrosion resistant nickel- 
plated steel backing on which a projection is formed 
for resistance welding. If necessary, these backings 
may be fabricated from pure nickel, Monel or stainless 
steel. 

Button type contacts are recommended over rivet 
type contacts where the ambient temperature or the 
current is high. The welded joint will give a perma- 
nently low resistance, whereas a riveted construction 
may develop a high interface resistance and a high 
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temperature rise as a result of oxidation of the base 
metal at the junction. Where the size of the contact 
js large and the production quantities are high, the 
button contact is preferred for reasons of economy. 
Button contacts may be flat or radius faced and the 
welding projection may be designed to suit the 
application. — . 

Large silver facings are usually fabricated from strip 
stock. Square or rectangular facings are more econom- 
ical because there is a minimum of scrap, and a 
evlindrical radius is the more economical because it 
can be obtained from contour strip. These facings are 
silver brazed to supports of many different shapes. 

Like silver, the platinum and palladium materials 
are generally melted and worked into strip and wire. 
Pure platinum and palladium are relatively soft and 
ductile and can be cold headed into rivets. The alloys 
of platinum and palladium are much harder and are 
much more limited in headability. In addition they 
are expensive, so there are very few cases where the 
economics favor a headed contact. Palladium is less 
expensive than platinum and there are certain small 
sizes where headed contacts are practical. However, 
the composite contacts are generally furtiished in the 
form of rivets and screws. They are used in low 
energy circuits and the diameter and the thickness of 
the precious metal is kept to a minimum. Facings in 
diameters of 0.1 in. and in thicknesses as low as 
0.0065 in. can be brazed satisfactorily. The recom- 
mended backing material is nickel-plated steel. Very 
small facings of the more ductile platinum and palla- 
dium alloys have been made by welding the end of a 
small wire to the backing, cutting the wire and coining 
it to form the contact. This process may be applied 
economically to large volume production. 

Tungsten is fabricated by sintering pressed powder 
ingots and working the metal at relatively high tem- 
peratures into the form of rods, ribbon or slab. Tung- 
sten is hard and brittle so composite designs are used 


for most applications. Disks are cut from rod or 


punched from ribbon and are furnace brazed to a base- 
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TABLE XII—SUMMARY OF CONTACT MATERIALS 


AVAILABLE TO MEET DESIRED PROPERTIES 


Properties 
desired 


H fol} 1 nel 
conductivity 


High thermal 
conductivity 


High melting and 


Proper strength 


Minimum tarnishing 


metal backing in a reducing atmosphere. Steel or 
nickel-plated steel is recommended for the backing 
although nickel and copper can be used satisfactorily. 
The contacts can be furnished with a flat face or a 
radius face. 

There are two basic methods by which composi- 
tions of refractory metals with silver or copper can 
be produced. One is an impregnation method and the 
other a press-sinter and repress method. Materials 
made by the two processes vary in physical properties, 
electrical performance and cost of manufacture. Those 
made by impregnation have the highest physical prop- 
erties and the greatest resistance to arc erosion. Mate- 
rials made by the press-sinter and repress method may 
be less expensive in certain contact designs. They are 
suitable for limited applications where lower physical 

(Continued on page 340) 
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FIG. 9 (Left)—Standard types of fabricated contacts defined. 
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FIG. 10 (Right)—Commercial shapes and sizes of contact facings. 
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Drive For a 


Series Motor 


Use of series motor boosts efficiency of one-tube drive 


because both a-c and d-c components of half-wave output 


contribute to torque. A second feature is a wide-angle 


phase shifter for control of the thyratron rectifier. 


W. J. Brown, Consulting Engineer 
BROWNTHORN ELECTRONICS, INC. 


Welles T. Hotchkiss, Electronic Engineer 
THe Arrow-Hart & HEGEMAN ELEctTric Co. 


IN THE SIMPLEST electronic drive incorporating a shunt- 
wound motor, the field voltage is constant and the 
armature voltage is varied from zero to maximum. The 
motor can operate only up to its “base speed” because 
of the fixed field excitation. To obtain a wider speed 
range with a shunt-wound motor, it has been necessary 
to provide an additional electron tube supplying an 
adjustable voltage to the field. Then, after the arma- 
ture voltage has reached its maximum value, the speed 
may be further increased by reducing the field voltage. 
The result is a comparatively complicated circuit 
having separate thyratron tubes for the armature and 
the field, as well as a rectifier tube supplying a fixed 
reference for controlling the armature and field volt- 
ages. In addition, a transfer circuit is required for 
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transition from armature-, to field-voltage control when 
the base speed of the motor is reached. 

A series-wound motor, on the other hand, may be 
operated over a much wider range of speed and torque 
than a shunt motor with fixed field excitation. For in- 
stance, when the series motor is operating under lightly 
loaded conditions so that it is drawing less than full- 
load current, the field is weakened automatically. The 
motor can, therefore, operate at considerably higher 
speeds than the equivalent fixed-field shunt motor, as 
shown in Fig. 1. 

The new Arrow-Hart Electronic Drive uses a series- 
wound motor supplied from a single electronic tube, 
Fig. 2, controlled in such a way that both the armature 
and field voltages may be varied. This design provides 
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FIG. 1—Speed-torque curves showing contrast in per- 
formance of shunt-wound and series-wound motors. 


wide speed range and an unusually high starting 
torque at low speeds. The latter characteristic stems 
from the fact that if a series motor is started with 150 
per cent of full-load current, it will develop almost 225 
per cent of full-load torque, because the torque is ap- 
proximately proportional to the product of the arma- 
ture current and the field current. This is to be com- 
pared with only 150 per cent of full-load torque for a 
shunt motor as seen in Fig. 1. The series motor has 
also important economic advantages when used with 
a single-tube half-wave rectifier. The first of these con- 
cerns the amount of power than can be packed into a 
given frame size. 

It is known that a series motor is a universal motor 
since it operates on both alternating and direct current. 
This is of value because the output of a half-wave recti- 
fier contains both a d-c and an a-c component. In actual 
practice, an output of 6.4 d-c amp from the thyratron 
tube corresponds to an rms output of 11.6 amp (the 
sum of the a-c and d-c components ), as shown in Fig. 3. 
When this output is applied to the armature of a shunt- 
wound motor having a separately excited d-c field, 
only the d-c component is useful in producing effective 
motor torque. The a-c component of the armature 
current produces a useless alternating torque and, in 
addition, is the source of considerable heat. Theretore, 
a shunt motor designed for use with a half-wave recti- 
fier requires an excessively large frame size to dissipate 
the heat from the unused a-c component of the current. 

In a series motor, however, both the a-c and d-c 
components of the output current produce effective 
torque. This is so because the a-c component of output 
current flows through the field as well as the armature 
and, therefore, produces a torque which is always in 
the same direction. As a result, a series motor will 
develop more horsepower than a shunt motor of the 
same frame size operating from a similar half-wave 
circuit. Expressed in another way, a series motor for 
any given horsepower can be wound in a smaller and 
less expensive frame than a shunt motor. 

The second economic advantage concerns the size 
of thyratron necessary to produce sufficient current to 
operate a series motor. A thyratron is rated by the d-c 
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FIG. 2—Compact cabinet houses 
thyratron rectifier and other com- 
ponents of control circuits. 


meter reading of its anode current, since the anode has 
a constant voltage drop. In a half-wave rectifier, a 
6.4-amp thyratron has an output current of 6.4 d-c amp 
but as previously explained, this has an effective rms 
value (total d-c and a-c components) of 11.6 amp. 
Since the total rms current of 11.6 amp is used by the 
series motor to provide effective torque, we have the 
economically desirable situation that a 6.4-amp thyra- 
tron will operate an 11.6-amp motor. Fig. 4 shows the 
actual measurements of d-c and rms output currents 
from a C6J thyratron rated at 6.4 amps operating a 
series motor. It also shows the approximate ratio of 
maximum torque produced in a series motor which 
utilizes the whole of the rms current, compared with 
a shunt motor utilizing only the d-c component. 

Basic Series-Motor Circuit. One problem encoun- 
tered in attempts to control a series motor electronically 
is the unusually wide variation of speed with changes 
in torque. This results in the well-known condition of 
a series motor running up to a very high speed when 
the load is removed. It was necessary to devise and 
develop an entirely new system of electronic control 
which would regulate the speed under all conditions 
from no load to full load. At the same time, the con- 
trol had to provide for adjustment of the speed to the 
required value. The simplified basic circuit for provid- 
ing good regulation of the series motor is shown sche- 
matically in Fig. 5. The circuit design is based on the 
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fact that the speed of any d-c motor is proportional 
to the ratio of armature voltage to field voltage, ne- 
glecting the effects of armature resistance and of mag- 
netic saturation of the field. 

A single thyraton is connected directly between the 
single-phase a-c input and series-motor terminals 1 and 
2, so as to rectify the input voltage and supply a con- 
trolled output to the motor. The thyratron grid is 
controlled by a special “super-sensitive phase shifter” 
which will be described in detail later. The phase 
shifter is provided with a pair of d-c control terminals 
and adjusts the output of the thyratron in accordance 
with the d-c voltage applied to these terminals. When 
no control voltage is applied, the phase angle of the 
grid voltage is retarded and the thyratron output is 
small. As the control voltage is increased, the phase 
angle of the thyratron grid voltage is advanced and 
the thyratron anode current therefore, is continuously 
increased to a maximum. The phase shifter is so sensi- 
tive that a small fraction of a volt applied to the d-c 
control terminals will increase the thyratron output 
continuously from its minimum to its maximum value. 

A speed-controlling potentiometer is connected 
across the series-motor circuit. This consists of a fixed 
resistor connected in series with a rheostat through 
tapping point T. The tapping point is connected to the 
right-hand d-c control terminal. The left-hand d-c con- 
trol terminal is connected back to a terminal 3 which is 
the intermediate point between the series field wind- 
ing and the armature winding of the motor. In this 
way, signal voltage E, is applied to the d-c control 
terminals. This voltage constitutes an error signal be- 
tween tapping point T and intermediate terminal 3. 

The error signal E, need vary only from zero to a 
fraction of a volt to increase the thyratron output from 
minimum to maximum. Therefore, it will automatic- 
ally control the thyratron output so that sufficient vol- 
tage is applied to the motor to maintain the potential 
of intermediate point 3 very closely below the potential 
of the potentiometer tap T so that the potentials are 
substantially identical. The result is that the ratio of 
armature voltage E, to field voltage E; is at all times 
proportional to the potentiometer ratio E, to E,. This 
ratio is set by the operator. 

The method of control may be visualized by con- 
sidering what happens when an increased load is ap- 
plied to the motor in the circuit of Fig. 5. Assume 
first that the motor is running under lightly loaded 
conditions so that E, is negligible, in which case E, 
is equal to E, and E; is equal to E,. If a mechanical 
load is now applied, the motor armature will tend 
to slow down, thus reducing the counter-emf and 
the armature voltage E,. This will immediately in- 
crease the error signal E, which, in turn, will in- 
crease the output of the thyratron, raising the motor 
voltage and bringing the armature back to its origi- 
nal speed. Once again, E, equals E, and E; equals E,. 
The overall effect of this operation is to increase the 
total voltage applied to the motor so that speed is 
maintained under the loaded condition. Since the 
armature and field voltages are increased in the same 
proportion, constant speed is assured. 

In the above discussion, it has been assumed that 
the armature has zero resistance and, therefore, no IR 
drop. It can be shown mathematically that even when 
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the armature has a substantial resistance, the speed 
is still constant under varying conditions of torque, 
assuming no field saturation, In its practical form, 
the circuit also includes components for correcting 
the effect of magnetic saturation. Hence, the motor 
speed is substantially independent of the torque Over 
a wide range, even when using a standard economical 
motor frame design. 

The following analysis shows that the speed of 4 
series-wound motor remains constant with varyin 
loads, provided the total motor voltage is always ad- 
justed so as to maintain a constant ratio of armature 
voltage to field voltage. This relation is true in spite 
of the IR drop in the armature. The effect of non-linear 
saturation of the motor field is neglected in the analy- 
sis. Referring to Fig. 6, the inherent resistances of 
the field winding R; and of the armature winding R, 


oi. Total rectified 
11.6 amp current 
rms 
D-c component 
— 
6.4d-c amp 


iis. A-c component e 


FIG. 3— Components of 
thyratron output. Current 
values shown are actual in- 
strument readings and do 
not have the same mathe- 
matical relationship as rms 
and average values of a 
true sine wave. 


are shown by dashed lines. Certain relationships can 
be noted, as follows: 
1—Armature counter-emf is proportional to speed 
and flux, or 
E.— K, N® 
2—Flux is proportional to field current, neglecting 
saturation, or 8 = Ky NI. Therefore, 
E, = K,K.NI 
3—Voltage drop due to the armature resistance is 
given by 
Era — IR, 
4—Total armature voltage is 
E, = Ec + TR, 
= K,K.NI + IR, 
5—Field voltge is calculated from 
Ey = IRr 
6—The ratio of armature to field voltages is 
E, K,K,NI + IR, 


E, [Rr 


Ry 
If this ratio is held at a constant value Kg, as deter- 
mined by the potentiometer setting, the following 
will be true: 
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K,KoN + R, 
= K; 





— R, K.R; 
oN — K2Rr — Ry 
K.Rr — R, 


= constant 


Accordingly, although the speed is dependent upon 
the fixed values of the armature and field resistances, 
the speed is independent of the load. This is so be- 
cause load current I has been cancelled out in the 
above equations. 

Phase Shifter. To obtain satisfactory operation from 
the circuit of Fig. 5, it is essential that error signal 
E, be quite small. Conventional phase shifters which 
use a saturable reactor in series with a resistor are 
too insensitive to use without vacuum tube amplifi- 
cation of the error signal. For this reason, a special 
phase-shifting network is employed.* In this network, 
a saturable reactor is combined with a resonating 
capacitor and with other components so that a phase 
shift of 180 deg can be produced with d-c control- 
signal power of only 1 milliwatt, corresponding to a 
fraction of a volt on the control winding. This elimi- 
nates the need for all of the usual control tubes. 
Furthermore, the saturable reactor is provided with 
additional control windings to achieve features such 
as current limiting and stabilization again without the 
use of vacuum tubes. 

Operation of the phase shifter may be explained by 
the vector diagrams of Fig. 7. The simple series circuit 
shown at (A) consists of inductance L and capacit- 
ance C connected across an a-c voltage AB. The values 
of L and C are adjusted approximately to resonance. 
The inductance is then varied above and below reso- 
nance but its Q or phase angle is kept constant by main- 
taining fixed ratio between the inductance and a-c 
resistance of the L branch. Accordingly, in the voltage 
vector diagram of (B), the ratio of the voltages AP 
and PB across the inductance and capacitance is 
varied while angle 6 remains constant. It will now be 
noted that as the inductance is varied, point P will 
travel around the circumference of a circle. The rea- 
son for this can be found in the geometrical theorem 
which states that a chord of a circle subtends equal 
angles at all points on the circumference of the circle. 
Thus, the locus of the output terminal potential P 
lies on the arc of a circle (shown as a dashed line) 
spanning the chord AB. 

It might be well at this point to explain why angle 6 
remains constant. At (D), a vector diagram is shown 
for the circuit condition when current vector I is ex- 
actly in phase with applied voltage AB. Then, the 
drop across the pure capacitance designated by vector 
BP will be at right angles to AB. Vector AP is the 
voltage drop across the coil and includes a compo- 
nent NP in phase with AB and a component AN at 
tight angles to it. The Q of the coil is then defined 
by the ratio of AN to NP or PB to AB. This same ratio 
also fixes the value of angle 8. Thus, if Q is held con- 
stant when the inductance is varied, angle 6 will also 


*See U.S. Patents Nos. 2,524,759: 2,524,760: 2,524,761: 2.524.762: 2,640,959 








FIG. 4—Curves show actual measurements 


of d-c and rms output currents from a C6J 
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FIG. 7—Basic phase-shifter circuit and ap- 
plicable vector diagrams. Potential of point P 
_ moves around circle as inductance is changed. 


remain constant. Additional circuit elements can be 
provided to establish the potential of another output 
terminal O at the center of the circle as in (C). Now, 
the existance of two output terminals O and P make 
it possible to obtain a voltage whose phase angle can 
be varied through 180 deg from OP, through OP» to 
OP; with only a small change in the ratio of AP to 
PB. A larger change in this ratio will vary the phase 
angle through nearly 360 deg from OB through OP» 
to OA. 

A schematic diagram of the basic phase-shifter cir- 
cuit actually used in the drive is given in Fig. 8 to- 
gether with the applicable vector diagram. The a-c 
input voltage appears across transformer secondary 
XB while the drop across resistor R; sets up a “base- 
line” voltage. The vectors of the voltages across R, 
and capacitor C, form right triangle XAB. The vari- 
able inductance L and capacitance C are connected 
across base-line voltage AB and output terminal P is 
tapped in between L and C. 

Now, as explained previously, the locus of P lies 
on the arc of a circle spanning the chord AB. If the 
base-line voltage AB is suitably adjusted by selection 
of C, or R, in relation to the angle APB, the circle 
may be made to pass through X. Accordingly the cen- 
ter tap O of the input voltage XB will be at the 
center of the circle and can, therefore, be used as 
the second output terminal. An important advantage 
of this form of phase shifter when used for thyratron 
control is that it is “failproof.” Should the inductance L 
becomes very high, due to failure of the control sig- 
nal, or even to an open-circuit in the inductance, out- 
put vector OP will tend to lag input vector BX by 180 
deg, but never by more than 180 deg. If BX represents 
the phase of the anode voltage and OP», that of the 
grid voltage, the thyratron output will be reduced 
substantially to zero, Fig. 9A, with the certainty that 
it cannot be fired full on. The latter would happen 
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if the grid voltage could lag the anode voltage } 
more than 180 deg, Fig. 9B. Even if the main cirgyjt 

components should fail by open-circuiting of induct. 

ance L or by short-circuiting of capacitor C, the grid 

phase angle will be retarded precisely 180 deg and 

the thyratron will be shut off. Thus, the circuit pyo. 

vides a high degree of safety. Fig. 10 is a Photograph 

of the actual phase shifter, showing its simple con. 

struction with only four components. 

Practical Circuit Design. The circuit of Fig. 11 was 
developed for the control of a single-phase, half-waye 
thyratron rectifier. It is identical to the network of 
Fig. 8 with the addition of the thyratron and the 
transient filter in its grid circuit. The variable induct. 
ance comprises a saturable reactor having a core with 
three legs. Two a-c coils are mounted on the outer 
legs and connected in series to ferm inductance L 
of the phase shifter. A d-c control signal is applied to 
the coil mounted on the central leg in such a way as 
to saturate the outer legs and reduce the inductance 
of the a-c coils. The fluxes in the center leg caused 
by the two a-c coils are opposed so that their funda- 
mental components cancel out. 

The d-c coil is usually divided into several wind- 
ings to provide a main winding for the principal con- 
trol function and additional windings for auxiliary 
control functions. For instance, the main winding may 
be used to maintain a constant d-c output voltage 
and a second auxiliary winding may be provided to 
increase the output voltage as the current increases 
to compensate for resistive losses in the load (this sec- 
ond winding is not actually needed for the series mo- 
tor control, however ). Another auxiliary winding may 
be used to limit the maximum current and protect 
the rectifier and motor against overload. An addi- 
tional winding may be used to stabilize the circuit 
and accelerate its speed of response to transient 
changes. 

Current Limiting Circuit. A current limiting device 





F1G. 8—Schematiec and vector diagrams of 
phase-shifter circuit closely resembling that 
actually used in the drive. 


is provided in which a feedback voltage is derived 
from a resistor in series with the motor. This voltage 
is proportional to the motor current and is connected 
in opposition to a reference voltage through a con- 
trol winding of the saturable reactor and through a 
rectifier.** Under normal load conditions, the voltage 
which is proportional to motor current is lower than 
the reference voltage and the rectifier prevents any 
current-limiting control current from flowing in the 
saturable-reactor winding. If the motor is excessively 





** See U.S. Patent No. 2,554,695. 
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FIG. 11—Circuit shows relationship of phase 
shifter to thyratron elements. 


overloaded, however, its current and the correspond- 
ing feedback voltage are increased to such a point 
that the feedback voltage exceeds the reference vol- 
tage. Then the rectifier conducts and allows current 
to flow in the saturable-reactor winding. This is in 
opposition to the main control winding and, there- 
fore, reduces the output of the thyratron and allows 
the motor to slow down and even to stall without 
taking a dangerously high current. This current-limit- 
ing feature provides the following practical operating 
advantages: 

1—The motor can be smoothly accelerated to any 
predetermined speed, as fast as possible without ex- 
cessive current. 

2—The motor may be smoothly and quickly reversed 
by simply reversing the field leads. This can be done 
at any time regardless of the motor operating load or 
speed. 

3—Regenerative braking is obtained by reversing the 
motor armature and simultaneously short circuiting 
the rheostat section of the speed-controlling potentio- 
meter so as to provide zero reverse speed. This pro- 
vides faster deceleration to standstill than the usual 
dynamic braking used with a shunt motor. 

Provision is made for easily adjusting the rate of 
acceleration, reversal and deceleration by adjusting 
the current-limiting reference voltage. Typical speed 
regulation curves of the equipment are shown in Fig. 
12. These curves show that the speed is substantially 
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FIG. 9—Fail-safe feature of 
phase shifter is evident in 
these diagrams. Failure of 
control signal cuts output of 
thyratron almost to zero. 


FIG. 10— Simple construction of 
super sensitive phase shifter is evi- 
dent here. 
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FIG. 12—Close regulation of speed main- 
tained by series-motor drive is shown by this 
family of curves for a 1/3-hp, 3500-rpm 
motor. 


independent of load when the torque is varied from 
full load down to about 20 percent of its full-load 
value. Under overload conditions, the speed is pur- 
posely reduced by the current-limiting circuit previ- 
ously described, for protection of the equipment. 

A useful speed range of at least 35 to 1 is obtained 
as shown in Fig. 12. Where a wider speed range may 
be required, this is obtained by means of a “dual- 
range” circuit, which uses a separate speed control 
potentiometer for the low speed range. In this way, 


a total speed range of 100 to 1 can be obtained. 
co. 6) 
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Mass Production of 









Electronic Subassemblies 


Project Mini-Mech, undertaken for the Navy, envisions a completely 


automatic system for coordinate placement of standard discrete components on 


printed circuit wafers that are then stacked in a deck-like arrangement. 


Punched tape signals and servomechanisms are used for program control. 


THE DESIGN of practical machinery for the mechanized 
automatic assembly of electronic components and con- 
nective circuitry into a complete unit must fulfill cer- 
tain fundamental requirements. The most important 
factor, of course, is that the initial investment in such 
machinery must be within the bounds of sound eco- 
nomics. Another important factor is that minor changes 
of design of the unit being assembled must be ac- 
commodated without undue effort or lost time. Also, 
it is highly desirable that the changeover time to dif- 
ferent models be short so that relatively small produc- 
tion runs are feasible. The machinery should have the 
flexibility to use current designs of electronic compo- 
nents and also such designs as may be available in the 
future. 

Project Mini-Mech was set up with the fulfillment 
of these requirements as its prime objective. The work 
was performed by Melpar, Inc. under the cognizance 
of James Brush, ‘Code 818, of the Bureau of Ships, 
Navy Department. As a result, a technique has been 
developed and machinery is being built to provide 
electronic equipment manufacturers with mass produc- 
tion facilities designed to meet the fundamental objec- 
tives. 

The basic technique is that of fastening components 
individually to printed-circuit wafers in predetermined 
locations and then fastening the wafers together in a 
deck-like arrangement with each wafer mechanically 
supported by, and spaced from, adjacent wafers by 
especially designed male-female connectors. The con- 
nectors also serve to make the necessary electrical con- 
nections so that all interwafer wiring is eliminated. A 
complete ‘circuit, whether it be a subassembly or a 
complete equipment, may be made up of a multiplicity 
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of wafers, and a wide variety of types and sizes of 
components may be used. 

The estimated production rate of a 2-wafer unit is 
two per minute or about 1000 in eight hours and the 
smallest economic quantity is estimated to be of the 
order of 100 units. The machines were designed to 
accommodate components as they are currently avail- 
able and every attempt was made to maintain a high 
degree of flexibility so that future component designs, 
insofar as they can be envisioned today, can also be ac- 
commodated. 

An important aspect of the machinery developed 
under Project Mini-Mech is that a manufacturer may 
install all or part of the complete system to suit his 
production needs, or his financial circumstances. The 
several units may be put to use individually, perhaps 
without some of the servos or programming equipment. 
As production increases or funds become available, 
additions may be made to take fuller advantage of 
the system’s capabilitie S. oo00 
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Wafer No. 3 





Wofer No.1 


FIG. 1—The complete Mini-Mech system as visualized 
by Melpar engineers consists of the machines themselves 
as shown in the center of the photograph, control con- 
sole at the right, and the cabinets housing the control 
elements (punched paper tape) at the left rear. Program- 
ming of the automatically controlled cycles is accom- 
plished through punched tape. The coded signals are 
transmitted to the servomechanisms which then perform 
the required mechanical motions. 


FIG. 2—The basis of the Mini-Mech system is illustrated 
by the typical wafers shown above. The area is divided 
by a system of rectangular coordinates. Hardware and 
components are located only at the intersections of the 
integral coordinates and these are specified accurately by 
the holes in the tape. Restriction of parts to the intersec- 
tions makes the system one that is known variously as 
discrete, quantized, digital, or modular. It has, in this 
case, considerable advantage in simplicity and accuracy 
over the alternate analog system which utilizes contin- 
uously variable parameters. 

Interwafer electrical connections are through the sup- 
porting connectors. Connections within a particular wafer 
are made by the use of etched, sprayed, printed, or 
stamped connective elements which may be bonded to 
either or both sides of the wafer. Any combination of 
wafers may form a compact single circuit, subassembly, 
or even a complete equipment. 


FIG. 3—Typical circuits assembled by the Mini-Mech 
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system. The construction technique provides the circuit 
designer with essentially the same liberty he has had 
with other construction methods. It is substantially inde- 
pendent of type and size of component, and adequate 
mechanical and electrical strength is provided. Perhaps 
the most important quality is the freedom of geometrical 
movement in three dimensions. Grid lead lengths and 
distributed capacitance are as much under control as with 
conventional wiring methods. 


FIG. 4—Typical two-wafer multivibrator designed and 
constructed for testing and evaluating. The multivibrator 
was selected as a suitable subassembly to be mechanized 
because of its extensive use in binary coding systems, 
and because several such systems were currently under 
development at Melpar. Electrical performance of the 
finished unit was tested and proven to be satisfactory. 
No attempt' was made to subminiaturize this unit. 


FIG. 5—The interwafer connector is mechanically clinched 
to hold it in place. It was designed to fulfill the follow- 
ing objectives: It should be (1) mechanically secured to 
the wafer, (2) adaptable to rapid soldering techniques, 
(3) available in single male, single female, and combina- 
tion male-female units, (4) obtainable in any reasonable 
length to facilitate proper wafer spacing, (5) rugged 
enough to withstand side thrust without depending on 
spring contact area, (6) capable of withstanding abuse 
during connecting and disconnecting without mechanical 
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or electrical damage, and (7) must maintain dependably 





low electrical resistance over the temperature range from 
—65 to +150 C. Lastly the cost should be as low as 
possible. 


FIG. 6—Wafers are transported through the system with 
all the components and hardware parts fed and fastened 
in a series of operations performed at each machine. The 
function of the first machine, the wafer loader shown 
above, is to feed a continuous supply of wafers in a pre- 
determined order and at a selected rate. It feeds up to 
four types of wafers in any desired order and each of 
the four hoppers shown stores approximately 2000 wafers. 
The wafers are handled without scraping one against the 
other, thereby eliminating damage to the printed cir- 
cuitry. 

One cycle of operation drops a wafer from each of the 
stacks and fills sections of the belt shown under the hop- 
per. The wafer slides down the raceway which directs it 
onto a platform immediately in front of a finger-type 
clamp. The wafer is pushed into the jaws of the clamp 
by a direct-acting solenoid mounted in front of the plat- 
form and is transferred to the hardware-inserting ma- 
chine by movement of the clamp. 


FIG. 7—Component-inserting machine in which compo- 
nents are stored in the upper cabinet section, or head. 
With miniature components 8-hr production time without 
reloading may be realized. The components can be con- 





tinuously and selectively fed to the inserting tool through 
a system of raceways. Reloading is done without shut- 
down or delay in operation. 

Components are stored with pigtails cut to a standard 
length to facilitate handling and insertion. Since the han- 
dling is done by pigtails, the shape of the part itself is 
immaterial. The machine will store five different types 
or electrical values of components. Full advantage of 
flexibility may be achieved by proper design of each as- 
sembly layout and by the selection of subminiaturized 
components most adaptable to the system. 

Each hopper and related raceway is individually re- 
movable from the machine and may be replaced by an- 
other of different basic size. By spreading such features 
over several machines, each capable of accommodating 
a different size inserting tool, a high degree of flexibility 
is attained in the overall system. 


FIG. 8—In the component-inserting machine, the compo- 
nent emerges from the end of the hopper raceway onto 
a hinged extension and is stopped in position under the 
inserting tool shown here. It is supported by the pigtail- 
forming bars, which in conjunction with the inserting 
tool, determine the spacing between pigtail bends. The 
holes in the wafer which is to receive the component 
have been aligned by the wafer positioning mechanism 
directly under the inserting tool. All operations are co- 
ordinated: so that the insertion operation starts imme- 
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diately upon the completion of the wafer positioning 
movement. 

As the inserting tool moves down, a horizontal slot at 
the bottom of each of its arms engages the component 
pigtails and channels them into the vertical forming slots 
which bend the leads at a 90-deg angle. The slots in the 
tool support the component by its leads and serve as 
rigid guides to keep the leads properly aligned with the 
wafer holes as the tool moves down to its limit of travel 
flush with the top surface of the wafer, thus seating the 
component. The forming recesses in the anvil are aligned 
under the holes and direct the pigtail ends in a stapling 
action as the leads are pushed through. The tool and 
anvil should combine in action to effect mechanical fast- 
ening to the wafer, independent of additional support 
of solder. 

The fastening and soldering operations should be com- 
bined to avoid slowing the production rate. All pertinent 
conductive surfaces, which include component pigtails, 
areas on hardware, and circuit conductors on the wafers, 
are pre-coated with solder. Soldering is reduced to the 
controlled precise application of heat by the forming 
anvil, which will simultaneously mechanically fasten and 
solder. 


FIG. 9—Through a system of servos, the wafer can be 
positioned to bring any coordinate point on its surface 
under the insertion head, and also be rotated through 
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90 deg. The center of the rotating gear as shown is di- 
rectly underneath the insertion tool and anvil. The two 
servos are carried on the gear to facilitate coding of the 
positioning mechanism. After all operations have been 
completed, the wafer is brought back to the transfer 
clamp for passage to the next machine. 


FIG. 10—The entire positioning mechanism is mounted 
on a bracket which is attached to the front panel of the 
machine. The bracket supports the servo motor, control 
selsyn, and pinion for rotating the gear, and clearance 
is provided for free movement of all slides and motors. 


FIG. 11—The assembling and testing machine is of the 
rotary type and assembles the several different wafers 
into a complete unit and tests them for electrical opera- 
tion. The first station receives the wafers and assembles 
them into a unit. The indexed table moves the unit into 
the next station where a shield is attached if required. 
During this time voltage is applied to the tube filament 
so that the subassembly can be tested at the last station. 
Between the shield-attaching station and the testing sta- 
tion there is another station which inserts a retaining 
screw. This screw serves the double purpose of securing 
the individual wafers together and securing the entire 
subassembly to an equipment chassis. The testing is on a 
“go” or “no go” basis with the tested units dropping into 
accepted or rejected chutes. Ooo 









Dave E. Westerling, Design Engineer 
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AN AUTOMATIC COUNTING and print- 
ing mechanism was developed for 
California citrus fruit packing houses 
to assure fair payment to the growers 
for their marketable fruit of various 
grades. Previously, a packing house 
employee estimated the quantities, 
but this was time consuming and in- 
accurate. To provide an accurate 
count an electrical indicating counter 
was devised, but this still required a 
manual operation to transfer the count 
to a permanent record. The counting 
and printing functions were then com- 
bined in an automatic mechanism. 
The fruit is now accurately counted 
at rates up to 400 per min and the 
totals are printed on a permanent 
record card for each grower. 

The mechanism is shown in Figs. 
1 and 2 and it operates in the fol- 
lowing manner. A counting head is 
located at a remote point where the 
objects to be counted pass. The head 
may be a mechanical, electrical or 
electronic device and it delivers an 
electrical pulse to the counter for 
each item passing by. The electrical 
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Counter Prints Permanent Record 


pulse causes a solenoid to actuate a 
series of counter wheels, zinc die 
castings, containing sharply defined 
numerals, 346 in. high. At each pulse, 
the units wheel advances one nu- 
meral in the printing position. Each 
higher order counter wheel also turns 
one numeral space for each full turn 
of the preceding wheel. When the 
count of a particular batch of fruit 
is completed, a switch is closed by 
the operator to energize a solenoid 
which presses the premanent record 
card against the counter wheel nu- 
merals with an inked ribbon inter- 
posed between them. 

The counter solenoid consists of a 
coil mounted on a U-shaped field 
and a rotating armature within the 
open end of the field as shown in 
Figs. 2 and 3. In the non-energized 
condition the air gap between the 
field and armature is tapered because 
of the shapes and relative positions 
of the parts. When the coil is ener- 
gized, the generated magnetic flux 
causes a force to be exerted on the 
armature so as to rotate it into a 


















Fig. 2—Counter with cover removed to show con- 
struction. Print actuating solenoids are at the left 
and the counting solenoid with the rotating arma- 
ture is at the lower right. Record card is placed 
between counter wheels and printing solenoids. 


Fig. 1—Six-unit counter with record card in place. 
Push buttons actuate solenoid which presses card 
against counter wheels through inked ribbon. 
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position where the air gap is of minj- 
mum average length. The armature 
is cushion-stopped against the main 
frame and is returned, at the end of 
the counting pulse, to its original 
position by a return spring. As the 
armature rotates, a shock-mounted 
mechanical link moves a_ paw), 
mounted on the counting wheel shaft. 
through an are of 36 deg to advance 
one or more counter wheels one nu- 
meral position by means of attached 
ratchet wheels. 

The ratchet wheels have ten teeth 
and the tooth for the No. 9 position 
is much deeper than the others. This 
allows the pawl for the lower-order 
wheel to drop and carry the next pawl 
into position to move its ratchet 
wheel one numeral position forward. 
This occurs at each full turn of a 
wheel. Thus, the units wheel makes 
a full turn while the tens wheel 
moves %o of a turn, and so on up to 
the tens of thousands wheel. In this 
way, the count is indicated by the 
numbers in the printing position at 
the end of the count. 
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Stop dog- 


To insulate each counter wheel 
from the motion of adjacent wheels, 
they are separated by washers an- 
chored to the frame. Also, each wheel 
has a stop dog which prevents over- 
throw and backward motion as well 
as keeping the wheel properly located. 
Resetting to zero is done by means 
of a reset knob and reset dogs on 


Fig. 3—Details of printing counter. 


each wheel. The dogs act as one-way 
clutches that permit the wheels to 
turn in a clockwise direction back 
to zero. 


The printing solenoid is of con- 
centric coil and axial plunger design, 
with the plunger widened to con- 
form to the 5-digit counter face. In 


Rubber stop 
Armature assembly 


multiple counter applications, the 
printing solenoids are energized in 
groups of eight by push button con- 
trol. For safety in the field, these 
counter and printer units operate on 
28 volts a-c furnished by stepdown 
transformers connected to the power 
lines, and provisions are made to 
correct for low line voltage. OOO 


One-Piece Die Casting Cuts Costs 


BY COMBINING two parts into a one- 
piece zinc alloy die casting, The May- 
tag Company, Newton, Iowa, has been 
able to effect a substantial cost reduc- 
tion in the manufacture of a pump 
housing used on several of its clothes 
washing machine models. 

This part was originally made up 
of an involute centrifugal pump hous- 
ing and a separate drain hose connec- 
tion which was fastened to the main 
die casting with three screws and a 
gasket between the castings. This 
required the tapping of three holes in 
addition to the assembly operation. A 
die-cast cover plate and gasket com- 
pleted the pump assembly. 

A study of the first two components 
revealed that the basic assembled 
functional shape of the pump housing 
could be retained as a one-piece zinc 
die casting by making the drain con- 
nection a part of the cover plate and 
continuing a separate delivery spout 
to a 20-deg angular extension. Con- 
sequently the pump body has been 
redesigned as a single casting utilizing 
an automatic core pull arrangement in 
the die. The cost of a one-piece die 
casting is $.053 less than the cost of 
the two separate die castings. In ad- 
dition, Maytag made a further savings 
because of the elimination of the gas- 
ket, three screws arid the labor in- 
volved in the tapping and assembly 
operations. Total savings achieved by 
the new design has amounted to 
approximately 25 per cent. 
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The new pump housing. is made of a one-piece ZN-5 zinc- 
alloy die casting having a cast-on spout. This unit is used 
in assembly with a zinc die-cast cover as shown at the right 
hand side of the photograph. Total cost saving with the new 
design is estimated at 25 per cent. 


Zine die castings, which are made 
by Precision Castings Co., Inc., Cleve- 
land, Ohio, have been specified in this 
washing machine pump application 





not only for the complex shapes 
achieved, but also for the character- 
istic high strength obtained in the 
thin sections. Ooo 
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HuceE Tires on the LeTourneau Sno- 
Buggy make it possible to operate this 
vehicle over snow, mud or sand. Since 
the tires provide extremely large areas 
in contact with the ground surface, 
the unit pressures exerted by the 
treads is kept low, minimizing any 
tendency for the vehicle to mire under 
heavy loads. 

The drive and steering problems 
associated with the control of large 
tires were avoided by the use of “elec- 
tric wheels.” Each wheel has an indi- 
vidual built-in electric drive motor and 
gearing system, simplifying the design 
of equipment with all-wheel drive and 
all-wheel steering. 

Power supply is from a 400-hp in- 
ternal combustion engine driving a 
generator. The air pressure in the tires 
varies according to the number of 
them supporting a vehicle and the 
weight of the vehicle and ranges from 
4 to 25 lb. Their outside diameter is 
10 ft, and the rim diameter is 5 ft 8 in. 
With the eight tires, the Sno-Buggy 
has a 16-ft width of rubber in contact 
with the ground at the front and rear 
of the machine. The wide rims for the 
dual wheels are made of aluminum, 
which also was used in several places 
on the chassis to cut down weight and 


Electric Drive for Snow Tractor 


increase buoyancy. The overall width 
of the dual-wheel Sno-Buggy is 24 ft, 
and the length is 27% ft. Ground 
clearance is 3% ft. 

The operator’s cab is at the front 
of the machine, where the vehicle’s 
travel, including steering, is controlled 
by small electric switches. The braking 
method is a regenerative electric sys- 





tem. For emergency stops and park- 
ing, there are spring-loaded, bimetallic 
friction brakes integral with the wheel 
motors. They set automatically when 
the electric power to the motors is 
turned off. The speed of the machine 
on deep snow, boggy swampland or 


loose sand is 8 mph, forward or 
backward. ooo 


Explosion-Proof Housing for TV Camera 





Explosion-proof condulet housing for industrial TV camera used for monitoring 
operations in hazardous locations. 
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INDUSTRIAL TELEVISION CAMERAS are 
often used as operations monitors in 
hazardous locations. As in other elec- 
trical equipment there is the possi- 
bility that an electrical arc might 
occur in the camera and cause vola- 
tile vapors to explode or combustible 
dusts to ignite. To give protection 
against serious damage from explosion 
or flash fire, Crouse-Hinds Company 
of Syracuse, N. Y., has designed an 
explosion-proof condulet housing for 
the RCA industrial TV camera. 

The housing is of cast aluminum 
and meets Underwriters’ Laboratories 
requirements for Class 1, Group D, 
locations where the presence of gaso- 
line, naphtha, butane, alcohol, or 
other volatile and flammable solvents 
may cause explosions, and Class Il 
locations where presence of combusti- 
ble dusts may cause flash fires. The 
threaded housing joints allow the 
vapor or dust to enter, and an explo- 
sion may occur. But because of the 
heavy construction of the housing 
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and because the flame is cooled in 
passing the threaded joints to the 
outside, the explosion is contained 
within the housing without danger of 
a serious explosion or fire developing 
to cause extensive damage outside 
the housing. o0qogo 


Fish Descaling Motorized 
for the Sportsman 


A MOTOR-DRIVEN DESCALER for fish 
caught by the sportsman has recently 
been developed to speed that clean- 
up job. The power kit, which is sup- 
plied in a metal box, is built around 





a 115-volt universal motor operating 
at a free speed of 13,500 rpm. Op- 
tional specials are motors operating on 
6, 12, 32 and 110 volts direct current. 
There are no sharp edges on the 
scaler tool which merely lifts the 
scales and removes them without tear- 
ing the fish skin. A plastics shield 
keeps flying scales within bounds. Kit 
includes an abrasive wheel for sharp- 
ening hooks and knives, a fibre brush 
and a felt buffing wheel for polishing 
tackle. Made by American Homecraft 
Co., 3714 Milwaukee Ave., Chicago 
41. o00 


2-in-1 Lighting Fixture 


Either cove indirect or direct down lighting may be had with this new cove and 
bracket fixture designed by The Edwin F. Guth Co. of St. Louis. When used for 
cove indirect lighting, 80 per cent of the light is directed upward and outward 
and 20 per cent downward to brighten side walls. The grate design with its 34-in. 
square openings provides shielding in the 45 to 90 deg zone to protect the eyes 
from direct light. Of course, when used for down lighting, the distribution is 
reversed with 80 per cent downward and outward. The open grating also allows 
the free flow of air to keep the lamps cooler and the shield cleaner. When the 
grate does require cleaning, it may be immersed in a detergent solution and 
shaken dry. 

As a cove light, the fixture is intended for installation in such places as offices, 
restaurants, and school rooms. It is also intended for use in down lighting to solve 
difficult lighting problems such as are found in barber shops, fitting rooms, over 
hospital beds, etc. 

The fixtures may be installed in single unit mounting or in continuous rows. It 
is designed for either two 20-watt or two 40-watt standard fluorescent lamps, in 
lengths of 24 and 48 in. respectively, and for two 4-ft or 8-ft slimline lamps. 





Blowers Designed for Quietness 


SIMPLICITY OF DESIGN and rigid con- 
struction contribute to the quietness 
of operation of the new line of turbo- 
pressure blowers made by the Chi- 
cago Blower Corp., Franklin Park, 
lll., for pressures ranging from 4 to 
24 oz. Housings are of all-welded 
heavy steel construction. Front and 
back plates are rigidly braced with 
gusset plates. This design not only 
eliminates all transmissional vibration 
and “breathing,” but also makes these 
fans the quietest in the high pressure 
field, according to the producer. 
Welded design makes it possible to 
utilize a “flat casing” type wall. Inlets 
have been so designed as to minimize 
“shock loss” which reduces both 
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horsepower required and noise level. 
Outlets are large, which permits low 
velocities, and reduces friction loss to 
a minimum when piped to full size. 
Bases are of heavy welded construc- 
tion with triangular back support. 
Wheels are of light weight, high 
strength construction, statically and 
dynamically balanced to _ insure 
smooth, vibrationless performance at 
rated speed of 3450 rpm. ogo 


Noise caused by transmissional vi- 
bration and “breathing” is elimi- 
nated by the specially designed 
gusset plates that rigidly brace 
front and back plates of the new 
“Chicago” turbo-pressure blower. 
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Conveyor Feed 


for Punch Press 


REDESIGN of a standard press to in- 
clude a conveyor as an integral part 
of the machine improved feed rates 
considerably. Operated by only one 
workman, the press is capable of pro- 
ducing up to 7200 pieces per hour. In 
developing the first model of the con- 
veyor feed type, engineers of the Fed- 
eral Press Company of Elkhart, Ind., 
utilized the standard Federal OBI 
Model 44 which features a wide ram 
and wide bolster plate. This permitted 
engineering of a correspondingly wide 
chain conveyor with 19 pairs of sta- 
tions. 

The new press offers distinct safety 
advantages. Safety stop mechanism as- 
sures perfect alignment at each work 
station and also functions to stop the 
press in case of jamming or misalign- 
ment. Possible damage to equipment 
and dies is thus prevented. The opera- 
tor, in feeding material to the con- 
veyor, works at a safe distance from 
the ram. Pressings are automatically 
ejected from the conveyor into con- 
tainers at the rear of the press. The 
conveyor chain is powered from the 
main drive motor through a crank ar- 
rangement. A clutch is used for index- 
ing purposes. Ooo 
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Sanitary Pump Isolates 
Fluid From Working Parts 


THE SANI-FLEXx sanitary pump was 
designed by the Vanton Pump & 
Equipment Corp., New York, for the 
sanitary handling of food products, 
pharmaceuticals and chemically pure 
fluids. Its progressive squeegee pump- 
ing action isolates the fluid from all 
actuating mechanisms and _ rotating 
parts and confines it to the inside sur- 
face of the stainless steel housing and 
the outside surface of the neoprene 
or approved rubber liner. The rotat- 
ing eccentric pump shaft is an integral 
part of the motor shaft and is con- 
tained within the flexible neoprene or 
rubber liner. Liner flanges straddle 
both sides of the housing and sepa- 
rate the rotating parts from the fluid. 
Elimination in this design of gaskets, 


Fluids contact only stainless 
steel and neoprene parts in 


sanitary pump. 
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different Test Samples of 
| high-dielectric 


INSULATING 
TUBING and SLEEVING 


INCLUDES SAMPLES AND DESCRIPTIONS OF — VARFLO TUBING AND SLEEVING vinyt-coated Fiberglas in 


THE FOLLOWING... full range of sizes, colors and grades. Extremely flexible 
with excellent heat aging qualities. Low priced. 


VARGLAS SILICONE Class H insulating materials were 


pioneered by our scat es flexibility, electrical VARFLEX COTTON TUBING AND SLEEVING Wianbiacabials 
peapention end mechanics th a ee aos quer impregnated — for applications where MIL-I-3190 
from —85°F. to 500 F. Available in tubing, sleeving, lea Class A materials are specified. All NEMA grades. 

wire, tying cord. 


PERMAFIL-IMPREGNATED VARGLAS TUBING Fibergias SYNTHOLVAR EXTRUDED TUBING Made in various stand- 


braid coated with General Electric’s Permafil resin. Ex- ard formulations of vinyl polymers. Has high dielectric and 
tremely tough, resistant to solvents and elevated tempera- tensile strength—will not support combustion nor absorb 
tures, highly flexible. Can be bent or twisted with little or moisture. Type EG Approved under MIL-I-631A. Several 
no loss of dielectric strength. Coils and standard 36” lengths. others to meet special requirements. 


VARGLAS SLEEVING AND TUBING Numerous types and 


grades—including synthetic-treated, varnished, lacquered, 
saturated, litewall and others. 
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VARGLAS NON-FRAY SLEEVING Fiberglas braid normalized NEW! VARGLAS SILICONE RUBBER SLEEVING AND 
as to remove all organic impurities. It will withstand tempera- TUBING—the culmination of 5 years of research—for 
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and shaft seals avoids leakage and 
contamination by lubricants. Removal 
of four stainless steel wing bolts re- 


leases the end plate, also of stainless 
steel, for inspection of the inner parts 
and replacement of the only wearing 





part, the neoprene or rubber ling. 
The pump is self- -draining by grit 
through port openings in the base 


Timing Belt Synchronizes High-Speed Printer 


"i 


IN THE DESIGN of what is believed to 
be the world’s fastest typewriter, 120 
sets of type are mounted on metal 
rings, %2 in. wide, each holding 55 
type characters and driven at 1200 
rpm. The typer types an entire line 
of 120 characters at a speed of 15 
lines a second. To type, small arms— 
called hammers—strike against a con- 
tinuously moving belt of paper, forc- 
ing it against a broad typewriter rib- 
bon, which in turn is pressed against 
the revolving-type character rings. It 
is practically the opposite of what 
happens in a standard typewriter. 
The hammers are triggered elec- 
tronically by a decoding machine 
which recognizes a combination of 
electrical pulses coming from an elec- 
tronic computer or from magnetic or 
perforated tape as a letter or numeral, 
and passes this along to a memory 
section. The latter remembers this in- 
formation for a fraction of a second, 
then triggers the hammer of one of 
the type rings at the precise moment 
when it will strike the spinning ring 
to produce the letter or numeral 
wanted. The time of contact between 
the hammer and ring is 50 millisec. 
Drive requirements for the type 
rings called for a transmission me- 
dium that was non-slipping, damp- 
ened motor vibration, operates quietly 
and needs a minimum of mainte- 
nance. Belts rather than chains or 
gears appeared to be an obvious 
choice. The specific belt selected was 
a Gilmer timing belt, made by New 
York Belting & Packing Co. The tim- 
ing belt, which gives a non-slip, non- 





High-speed typer is synchronized with electronic memory 
section through a toothed timing belt. 


resonant drive that permits precision 
timing, is a rubber and fabric belt 
with teeth. It is being used in the new 
typewriter because it gives the syn- 
chronization needed and fulfills the 
other requirements. It also permitted 
a more compact design of the ma- 
chine. In addition, the flexibility of 
the belt allows it to be removed easily 
from the special aluminum pulleys it 
runs on so that any part of the tvpe- 


writer can be serviced. 

Called the High-Speed Typer, the 
new typewriter was developed by the 
Shepard Laboratories of Summit, 
N. J., to keep pace with an electronic 
brain, and translate into “hard copy’ 
information coming from the brain or 
from punched cards and perforated or 
magnetic tape. It has uses in ae: 
counting and statistical operations. 

0 Ge 


Radioactive Power Press Safety Control 


NOVEL APPLICATION of some of the 
techniques encountered in atomic re- 
search has led to the development of 
new power-press safety control de- 
signed to protect workers, reduce in- 
surance costs and increase production. 
Designed and produced by Hazatrol 
Corporation of San Francisco, the de- 
vice, called HC Safety Control, em- 
bodies the use of radioactive leather 
wristbands which work in connection 
with Geiger tubes to prevent the 
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press from working when the work- 
er’s hands enter the danger area. The 
control even offers insurance against 
the operator removing his “Bikini 
Bracelets” by making the press in- 
operative whenever the tubes do not 
detect the wristbands after a _pre- 
determined interval. 

M. E. Simonton, president of Haza- 
trol, designed the guard in cooper- 
ation with Jack Yeiser, vice president 
in charge of engineering, after wit- 
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nessing an accident in which a work- 
ers hand was amputated by a power 
press brake to which no available 
guard could be applied for a particu- 
lar operation. Since workers often re- 
sent encumbering safety devices and 
are ingenious in circumventing them, 
the overall design objective was the 
development of a device that would 
give workers maximum freedom, ab- 
solute protection and one that could 
be used without screens. 
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starting—stopping— 
timing— counting — computing— 
sorting—lighting—conveying— 
interval timing—cycling—select- 
ing — gauging — vending — re- 
versing—add-subtract—radio— 
radar—armament—power. 


GUARDIAN 
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WRITE—WIRE—TELETYPE 
for full information oa 
the advantages to be 
gained by specifying 

these proven 

GUARDIAN CONTROLS 

for your application. 
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The intensity of radioactivity in the 
wristbands is equal to 0.6 REP 
(Roentgen Equivalent Physical) per 
week. The AEC and most state agen- 
cies have a tolerance (liftetime with- 
out effect) of 1.5 REP per week for 
the hands. Radioactivity can be de- 
tected even though the material being 
worked is between the radioactive 
source in the wristbands and _ the 
Geiger tubes. 

The adjustable leather wristbands 
transmit a steady multi-directional 
signal which is detected as they near 
Geiger tubes located at the boundary 
of the danger zone. The Geiger de- 
tectors activate an electronic relay, 
the contacts of which are wired either 
in the clutch and brake circuit of a 
triction-clutch type press, or to a 
treadle lock or over-travel device on 
a fast-acting pin clutch type press. 

The HC Safety Control even offers 
the operator protection against him- 
self since a time-delay relay opens 
the control] circuit to make the press 
inoperative whenever the tubes do 
not detect the wristbands at predeter- 
mined intervals. Hence, it is impos- 
sible for the worker to operate the 
press without his wristbands. This 
same time-delay circuit protects 
against a possible failure of the Geiger 
tubes. 

The HC Safety Control uses 
unitized construction. The control box 
with fail-safe and anti-cheat timer is 
housed in a standard NEMA con- 
trol cabinet with aircraft vibration 
mounts. The Geiger tube detectors 
are housed in standard 1-in. conduit 
junction boxes. The wristbands are 
made of soft leather with adjustable 
tab buckles and shielded to keep 


Integrally Molded High Voltage 


THE USE OF HIGH VOLTAGES in many 
types of electronic equipment often 
poses a severe problem in carrying 





Fig. 1—High-voltage cable using 
integrally molded polyethylene in- 
sulation. 
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Transmitting a steady multi-directional signal as 
they near Geiger tubes located at the boundary of 
a danger zone, the radioactive bracelets worn by 
the operator cause detectors to activate an electronic 
relay which locks the press, preventing crushed 
iimbs. 





emission at a safe level. Each band 
is certified at 20 MR (Millirentogen). 
Circuit components are overrated to 


high-voltage leads to various parts of 
the circuit. Corona and arcing may 
occur, particularly at connections be- 
tween lead wires, or lead wires and 
components. Excessive leakage _ is 
prone to occur where a lead wire is 
carried through a metal chassis. A 
series of connectors and cables in 
which the parts are integrally molded 
in low-loss polyethylene (flame resist- 
ant grade for some applications) for 
high-voltage circuits has been de- 
signed by engineers of Alden Products 
Company of Brockton, Mass. 

A typical unit is shown in Fig. 1. 
It is used to connect 20,000 volts from 
the rectifier tube anode of a_ high- 
voltage power supply to the anode of 
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provide maximum life. Two amplifier 
tubes are used and they are lightly 
loaded, ogg 


Insulation 


a television picture tube. It consists 
of an “in-line” tube cap, a high-volt- 
age disconnect and an anode clip for 
the picture tube connection. The tube 
cap, shown in greater detail in Fig. 2, 
has a molded nylon covering to pro- 
tect the polyethylene insulation from 
the high temperature of the rectifier 
tube. 

The chassis mounting disconnect 
(Fig. 3) has molded polyethylene 
barriers for long leakage paths on 
both sides of the mounting ears. The 
long barrier sleeve protects the work- 
er and provides an effective seal 
around the contact against dust and 
moisture. The stubby pin on the long 
stud makes contact with the female 
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Think 


of all the ways ADLAKE Mercury Relays 
can save money in your business! 







































@ In any installation that requires both 
sensitivity and lasting dependability . . . from 
traffic control systems to chick incubators to 
long range navigation . . . ADLAKE Mercury 
Relays can do the jobs that conventional re- 
lays do in an uncertain manner at best! 


For instance, ADLAKE Relays have proved 
their ability to stand up under the most ad- 
verse conditions of temperature and moisture. 
Their time-delay characteristics are fixed and 
non-adjustable . . . normal line voltages and 
ambient temperatures from -38.8° to 200° have 
little effect on these characteristics. They re- 
quire no maintenance whatever .. . are silent 
and chatterless . . . and their mercury-to-mer- 
cury contact prevents burning, pitting, and 
sticking. 


wa & 


, pene mee ‘ EVERY ADLAKE RELAY IS TESTED 
you don’t find the relay you need in the 

ADLAKE Catalog, it will be custom-built for you. — 
Write for full information today: The Adams TO MEET SPECIFICATIONS! 
& Westlake Company, 1168 N. Michigan, Elk- 
hart, Indiana. In Canada, address Powerlite 
Devices, Ltd., Toronto. 
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Fig. 2—Polyethylene insulation of 
In-Line tube cap is protected from 
high temperature by molded nylon. 


clip, inside the sleeve, after the sleeve 
and stud are sealed. Click action be- 
tween the pin and clip allows the 
operator to feel when the contact is 
made. The anode clip is especially 
designed for metal cone picture tubes 
and it is connected by snapping it 
onto the anode bead. The clip is 
spring temper phosphor bronze and is 
clamped to the wire insulation for 
strain relief. 

Using this same integral molding 








3—Chassis-mounting discon- 
nect has long leakage paths. 


Fig. 


technique, high-voltage lead wires are 
isolated from the low-voltage leads 
in sockets for tubes requiring high 
voltages. By completely enclosing the 
contact clip and lead wire in an in 
tegrally molded polyethylene, corona 
is suppressed and the generation of 
ozone is reduced. Thus, the phenolic 
socket is protected and its eventual 


Fig. 4—Cable disconnect used for 
15,000 volts. 


breakdown from ozone is prevented. 

A cable connector for voltages up 
to 15,000 volts de is shown in Fig, 4. 
It has an average breakdown to q 
grounded plate of 25,000 volts rms. 
It is intended for use where anchor. 
ing to a chassis is not necessary, A 
wide variety of connectors for particu. 
lar high-voltage conditions can be de- 
signed by imbedding the connective 


Stainless Castings in Dairy Machines 


THE USE OF stainless castings is be- 
coming increasingly widespread in the 
design of machinery for processing 
dairy products, according to the Alloy 
Casting Institute, Mineola, N. Y., 
technical association of high alloy 
(stainless) foundries. 

Manufacturers of modern, mass- 
production equipment must satisfy 
the always critical demands of proc- 





essors for maintaining quality, uni 
form flavor, and freedom from con- 
tamination in milk products. Strict 
compliance with current local, state 
and federal health regulations, poses 
the further problem that the equip 
ment must withstand severe cleaning 
operations. Fortunately, the corrosion 
resistance of cast stainless alloys has 
provided an economical solution. 


Fig. 1—Milk container filler machine features cast stainless collecting tank 
as a major component. ( American Can Company ) 
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elements in the integrally molded 
polyethylene. noo 
Relatively few years ago dairy 


processing equipment was made of 
tinned or galvanized carbon steel, or 
tinned bronze. This frequently led to 
serious metallic contamination. Even 


Fig. 2—Proportioning of ingredi- 
ents for ice cream mix is controlled 
automatically by the all-stainless 
Fischer & Porter flowrator meter. 
Meter has special “sanitary-type” 
cast stainless fittings for ease of 
opening for periodic cleaning. 
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_is your motor’s 
\ SIZE & WEIGHT 
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: , aproblem 
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Here’s how a Bodine motor solved this problem  \ 
f for the makers of the outstanding \ 


rT 


. KLEINSCHMIDT TELEPRINTER ... 


(Size, weight, and efficiency were the governing factors in the selection of 
a motor to drive the typing and switching mechanism of the new Klein- 
schmidt Teleprinter. The motor had to be capable of operating the Tele- 
printer at the rate of 100 words per minute (the unit is actually able to 
send and receive at 150 w.p.m.). Uniform performance was also essential, 
as the speed of the sending and receiving machines have to be exactly the 
same and in synchronism. The motor selected was a Bodine Type NSEG-12, \ 
equipped with a Kleinschmidt governor. 





The power 


( “Our engineers were first attracted to Bodine motors by their work- behind the leading products 
manship and rugged appearance,” relates the Kleinschmidt Laboratories. \ 

“They found, too, that size and weight were a minimum for the required 
output, and that electrical efficiency was kept high. As new designs required 
new motors, Bodine engineers were found willing and able to produce the 
type of motor required. We continue to use your motors because of their 
reliability and trouble-free operation in service. They have been field tested 
and preven in the Armed Forces and in industry.” 


€ The size and weight of Bodine motors, in relationship to output, are kept 
to a minimum as the result of precision workmanship and the use of new nono 
materials. And you are sure of finding the right motor for your product as MOTORS 
Bodine offers a wide variety of standard motors—over 3500 in all types and 
ratings (1/2000 to 1/6 HP). For sound motor counsel, call Bodine today. 


BODINE ELECTRIC CO., 2256 W. OHIO ST., CHICAGO 12, ILLINOIS 
REPRESENTATIVES IN ALL PRINCIPAL CITIES. 1m Canada: RENOLD-COVENTRY, LTD. 





OCTOBER 1954 








DESIGN TRENDS 


ee eee a 


minute amounts of metal, such as iron, 
zinc and copper, may destroy vitamin 
or nutritional values, discolor the 
product, or affect the flavor. Cleaning 
these coated metals with hot water, 
steam, strong chemicals and mechan- 
ical brushing, tends to attack the 
coatings. Thus, in handling milk and 
other dairy products—a field where 
frequent and thorough cleaning of 
processing equipment is a “must”— 
the use of such metals is now being 
superseded by stainless steel. 

The danger of bacterial growth 
caused by decay of organic particles 
increases as dairy processing equip- 
ment and handling mechanisms be- 
come more complicated. “Nooks and 
crannies,” formed by welded or other 
assembled construction, frequently en- 
trap food particles. Stainless castings 
can be generously filleted for ease of 
cleaning and avoidance of traps. They 
also offer equipment manufacturers 
the advantages of economical one- 
piece construction, combined with in- 
herent corrosion resistance. Increased 
life and lower maintanance costs of 
cast stainless components mean tan- 
gible savings to equipment users. 


More on High- 


Lighting 


der continuing development 


Frequency Fluorescent 


BECAUSE OF THE INTEREST shown 
in the 360-cycle lighting now un- 


From the group of alloys offering a 
wide range of corrosion resistant prop- 
erties, the cast austenitic or “18-8” 
chromium-nickel types are chosen for 
their strength, ductility, and good fab- 
ricating qualities. Shown in the ac- 
companying table are five types, 
identified by Alloy Casting Institute 
symbols, commonly used in dairy 
processing equipment. 

The general-purpose of CF-8 and 
CF-20 alloys are resistant to acid 
media which are strongly oxidizing. 
Both weak and strong alkaline solu- 
tions also are resisted by these grades. 
Addition of molybdenum to the alloy, 
as in the CF-8M type, improves re- 
sistance to reducing media and _ vari- 
ous salts. Where extensive machining 
is required, the selenium-containing 
CF-16F grade is often used. How 
these alloys are employed in specific 
applications is illustrated by the fol- 
lowing examples. 

In the construction of fully auto- 
matic paper-packaging equipment for 
fresh milk, stainless is considered es- 
pecially necessary for the filling units, 
which come in contact with the milk. 
One of the most important parts of 






such a machine, designed and byjl 
by engineers of the American Can 
Company, Newark, New Jersey, js , 
cast stainless “milk tank,” a large go}. 
lecting bowl for the bulk milk, Fig, 1, 
The stainless casting, with a depth of 
14% in. and an overall diameter of 
45% in., weighs about 450 Ib after 
machining. 

Length of service life was an im. 
portant factor in the choice of a cast 
stainless alloy. The ease of cleaning 
was another factor in its choice—and 
the streamlined, “domed” shape of the 
bottom inside surface is an aid jp 
this respect. Most milk handling 
equipment is taken apart after each 
run—a minimum of once a day—and 
is cleaned with water, steam, various 
detergents, and at least one sterilizing 
compound such as sodium hypochlo- 
rite. Cleaning and sterilizing are 
easier and more complete with stain- 
less because stronger and better solu- 
tions can be used. 

All of the cast alloys listed in the 
chart have the required corrosion re- 
sistance for this service, but Type 
CF-16F, the free machining grade, 


was chosen because several machin- 






























































General Electric Company, some 
added notes will be given here 
about the availability of such sys- 
tems. The advantages of 360-cycle 
lighting and a description of an 
ingenious static frequency conver- 
ter were given by J. H. Campbell 
and E. G. Downie in the article, 
“Magnetic Frequency Converter 
for Lighting” (ELecrricaL MANv- 
FACTURING, September 1954, p. 
160). Two converters of the type 
covered in the article are in opera- 
tion for experimental plant growth 
at the United States Department 
of Agriculture at Beltsville, Md. 
A number of similar special instal- 
lations are being planned. 

In their original text, the authors 
pointed out that “widespread use 
of this advantageous means of 
frequency conversion will depend 
upon a reduction of initial cost 
for more favorable economic com- 








Side view of high-frequency lighting system in Department of Agricul- 
ture’s Plant Industry Station at Beltsville, Md. The slimline fluorescent 
lamps, only 1 in. apart, are shown suspended from a beam. Resting on 
top of the beam are tiny capacitors which serve as ballasts. 


article and this important econom- 
ic qualification was inadvertently 
omitted. C3 


parison with present 60-cycle 
systems.” Unfortunately space did 
not permit publication of the entire 
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Installs easier 


The cost of installing motor control today is 
ysually uch more than the cost of the control 

equipment, often two to three times as much. 
Thus this new control offers large savings. 





Look for the three silver stars on the famous 
Cutler-Hammer nameplate; they identify the 
new spectacular Cutler-Hammer ¥x yx 3% Motor 
Control. These three stars stand for three en- 
tirely new standards in motor control satisfac- 
tion and value. vx 1... Easier, faster, lower 
cost installation any electrician can readily 
prove. 3x 2... Time-saving, trouble-saving, 
cost-cutting better performance which any test 
will confirm. yx 3... Amazingly longer life 
due to advanced engineering features anyone 
can understand. Compare it by features and 
by performance. You too will say it is the finest 
control you know. CUTLER-HAMMER, Inc., 1264 
St. Paul Avenue, Milwaukee 1, Wisconsin. 
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STAND FOR THREE NEW 


THE THREE CUTLER-HAMMER STARS *% *& & 
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%e Works better é 


Users say, “Nothing like this ever before.” 
Smooth, quiet operation with uniform response. 
New adjustable overload protection lets motors 
work harder with fewer nuisance interruptions. 
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Order from your nearby 
Authorized Cutler-Hammer 
Distributor today. 
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point that maintenance. care and cost are vir- 
tually eliminated for 90% of all control uses. 
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ing operations including milling, turn- 
ing, drilling, and boring are performed 
on the bow! casting. 

Another cast stainless part in the 
filling machine is a measuring valve 
bracket which can be seen in Fig. 1. 
These brackets, welded to rods which 
fit into the periphery of the milk 


bowl, are also cast of Type CF-16F 
alloy because of their complex shape 
and the machining required. 
Uniformity of product, which de- 
pends on close control of the various 
ingredients to be mixed, is of utmost 
importance in successful production of 
ice cream. To accomplish this and to 


Standard Designations and Chemical Composition Ranges 
For Cast Corrosion-Resistant “18-8” Alloys 


Cast Composition—per cent (balance Fe) 
Alloy Wrought - ——— 

Designa- Alloy Mn Si P S Other 
tion Type* Cc max. max. max. max. Cr Ni Elements 


CF-8 304 0.08 max. 50 2.00 0.04 0.04 18-21 8-11 
CF-20 302 0.20 max. .50 2.00 0.04 0.04 18-21 8-11 
CF-8M 316 0.08 max. .50 50 0.04 0.04 18-21 912 Mo 2.0-3.0 


CF-16F 303 0.16 max. 50 .00 0.17 0.04 18-21 912 Mol.5 max., 
Se 0.20—0.35 


*Wrought alloy a numbers are listed only for the convenience of those who want to determine cor- 
responding grades. However, the cast alloy chemical composition ranges differ from the wrought 
composition ranges. 





maintain purity and flavor by pre. 
venting contamination, ice cream pro- 
ducers use all-stainless “sanitary” 
flowrator meters (Fig. 2) made }y 
the Fischer & Porter Company. These 
meters transmit flow rate electrically 
to a remote ratio controller which 
automatically maintains preset pro- 
portions of the ingredients for the ice 
cream mix. 

The body of the meter is made of 
a high alloy casting—usually CF-.jgp 
for improved machinability, although 
other types of cast stainless, such as 
CF-8, or CF-8M, are also used in this 
service. The tapered inside of this 
casting forms the metering tube sec. 
tion of the meter. The stud bolts are 
screwed into the flange and then gj). 
ver-soldered in place. The lower sep. 
tion, including the union, is a stand. 
ard cast stainless unit. Here, ease of 
cleaning, as well as prevention of 
flavor contamination are the impor. 
tant factors leading to the choice of 
a stainless casting. o0oc 


Modulated Light Measures Cloud Ceiling 


A CEILOMETER using a beam of mod- 
ulated light reflected from clouds or 
a fog layer is used to determine 
the cloud ceiling height over airport 
runway approach zones. The instru- 
ment, invented by L. W. Foskett of 
the U. S. Weather Bureau and pro- 
duced by the Crouse-Hinds Company, 
Syracuse, consists of a light projector 
unit and a receiver unit located 500 
ft apart in the area where the ceiling 
height is to be measured. A concen- 


trated beam of modulated light is 
projected through an arc from hori- 
zontal to vertical. As the beam falls 
on a cloud or fog layer directly over 
the receiver, modulated light is re- 
flected into the receiver and the ceil- 
ing height is determined by triangu- 
lation. Modulated light is used so that 
measurements may be made during 
daylight hours. 

The intensity of reflected light ver- 
sus angle of projection of the light 





Diagram of ceilometer for measuring cloud ceiling heights at airports. 
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Projector of ceilometer. Cylindrical 
shutter around 250-watt lamp re- 
volves at 1800 rpm to give 120 
light pulses per second to differ- 
entiate beam from daylight. 


beam is recorded on a strip chart to 
give an indication of the penetration 
of light into the fog layer. This is a 
valuable aid to airport operations dur- 
ing foul weather. 

The projector consists of a rotating 
mirror assembly made up of two 
24-in. parabolic mirrors mounted 180 
(Continued on page 288) 
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United-Carr’s new self-locking, plastic nut 
is designed for blind application and can be 
used with all types of metal finishes without 
scratching or chipping the surface. Its plastic 
fingers provide rigid anchorage yet will not mar 
paint, polished metals or even porcelain. 

Inexpensive sheet metal screws cut their own 
threads and expand the nut’s fingers as they are 
driven, locking both nut and screw tightly in 


place. Screws can be removed and replaced 
several times without damage to the nut. 

DOT plastic snap-in nuts are electrically non- 
conductive and provide a high degree of insula- 
tion against heat transfer. For all practical pur- 
poses, they also provide an effective vapor seal. 

Available in several styles and sizes. Write for 
full information and samples or contact your 
nearest United-Carr representative, 


UNITED-CARR FASTENER CORP. 


CAMBRIDGE 42, MASSACHUSETTS 


MAKERS OF 





FASTENERS 
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NEW COMPONENTS 
AND MATERIALS 





DOWEL SYSTEM SIMPLIFIES TERMINAL BLOCK ASSEMBLY 


A self-fastening feature provides a 
means for either factory or user as- 
sembly of sectional terminal blocks 
without the use of through-bolts, 
clamps or other hardware. As a re- 
sult of this design, users of the blocks 
need stock only three basic parts 
from which units for any desired 
number of terminals may be made. 
The self - fastening feature is 
achieved by an arrangement of inte- 
grally molded serrated pins and holes 
in the phenolic sections, which are 
held to force-fit tolerances. The sec- 
tions can be quickly assembled with 
a simple pneumatic or manually op- 
erated bench fixture and are held 
together so tightly that mechanical 
leverage is needed to pry them apart. 
By incorporating interlocking sur- 
faces in the pres-SURE-block, the 
flash-over and leakage problems in- 


en 


herent in many conventional types 
of terminal blocks have been solved. 
A conservative 750-volt rating is 
achieved by the long leakage paths 
between the mating sections and be- 
cause the contacts are totally enclosed. 

For maximum flexibility in applica- 
tions, three types of contacts are sup- 
plied for use in the blocks. The con- 
tacts will accommodate ring or spade 
tongue terminals, looped wire and 
straight bared wire. The contacts are 
factory-installed in the block sections 
and will not fall out under any condi- 
tions. Wire capacity is from No. 18 
to 4 AWG, inclusive, with current rat- 
ings up to 70 amp. 

All contacts are fully enclosed and, 
even with maximum wire sizes, the 
contact screws do not project above 
the top of the block. Manufacturer 
can furnish either sections or complete 





Terminal blocks for any number of circuits can be either factory or user assembled from a stock of just 
three basic parts. Note integrally molded serrated pins and mating holes which eliminate need for 
accessory hardware and disadvantages of loose fitting sections. 


blocks of various MIL-P-14 com- 


pounds. Buchanan Electrical Products 
Corp., Hillside, N. J. 


No. 1, Reader Inquiry Facility, 
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Interlocking design of sections provides long 
leakage paths between circuits and to ground, 
Block sections are of medium-impact phenolic, 
White marking strip is simply snapped in place 
—again without screws. 





Molded projection (center) in the block sections 
provides holding means for three types of con- 
tacts, which are factory assembled by being press 
fitted under the projection so that they are 
firmly wedged in place. Projection also forms 
positive stop for wires and terminals inserted into 
the terminal block. Contact shown above is for 
looped wires and for spade or ring tongue termi- 
nals. Note captive screws which facilitate the 
making of fast connections without removing 
screws from block. 


GUARDED DRIPPROOF INDUCTION MOTORS IN RERATED FRAMES 


Double-end ventilation is accom- 
plished in a line of guarded dripproof 
squirrel cage induction motors, avail- 
able in new NEMA frame sizes, by 
drawing air through openings in the 
lower portions of each bearing arm 
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and exhausting through the bottom of 
the frames. 

Designated Types KZK and avail- 
able with characteristics fulfilling 
NEMA design B, C, and D require- 
ments, motor features frames and 


bearing arms of heavy-section cast- 
iron. Rotor laminations are made ol 
electrical sheet steel; a homogeneous, 
one-piece squirrel case is formed by 
the spinning process. 

Other features include precision 


ELECTRICAL MANUFACTURING 
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WE WORKED THIS ONE OUT FOR CROSLEY 


...4s your problem any tougher? 


lic, 
ice 


The plastic housing of the new Crosley “V.L.P.” clock radio is 
made of three matching parts. As you can see, they have under- 
cuts, flanges, bosses, slots and side openings. And since the three 





sections have to fit snugly together, all these design features have 


According to Crosley, ‘'V.1.P."’ means ‘Very 

Important Product'’ for ‘Very Important to be molded to close tolerances. 
People." It also means ‘Very Intricate Pro- 

duction." 


Crosley rated the job a tough one... and called in Chicago 


a Molded. 
N It took an opposed plunger mold to produce the main housing. 
#4 Large movable cores were used for the control and speaker open- 
ings. Even the base offered a challenge — it’s a partitioned, three- 
on way chamber that fans the sound out the front and both sides. 
j-4 , 


= wv 
ask? 
YT RRO Orne RRR REST a 


9 . It didn't take us long to iron out these wrinkles, and today 
PRODUCTS , ae , : 

were shipping housings to Crosley in a smooth, steady flow. Why 

CORPORATION ee ee Te ee ee 

1024 North Kolmar Avenue not follow Crosley’s example and let our thirty-five years of expe- 


Chicago 51, Illinois 


CUSTOM MOLDERS OF ALL os : ; 
; lems? It makes no difference if your part is large or small . . . for 


e ; ; 
' ANT volume production or a handful of units. 
yy 


So check over your next molded plastic part with a Chicago 


rience and modern facilities solve your plastics production prob- 


Member, Committee on ; . 
Large Plastics Moldings, SPI Molded engineer. There’s no obligation. Just write, wire or phone. 
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STANDARD 


AIRCRAFT 
APPLIANCE 
ANNUNCIATOR 
AUTOMOTIVE 
COIN MACHINE 
FLASH LIGHT 
INDICATOR 
PHOTO-ELECTRIC 
RADIO & TV DIAL 
SIGN & SIGNAL 
SURGICAL & 
OPTICAL 


Natural 
Frosted 


-070 in. OD 
fo 
5.00 in. OD 


write to 


ee 


eae 
CR ee 
CHICAGO 10, ILL. 





ground, single-row deep grooved ball 
bearings, sealed on the inner side to 
prevent grease leakage into the wind- 
ings. Close clearance between bearing 
arms and shafts prevents external 
grease leakage. 

Stator laminations are punched from 
low-loss core-plated silicon _ steel 
sheets. Stator coils contain polyviny]l- 
acetate insulated wire, with the wound 
stator cores being dipped successively 
in insulating varnish and baked after 
each dip. 

The conduit box may be mounted 
on the machine pad on the motor 





frame in any of four positions. Where 
space is limited, leads may be brought 
directly into the motor through a 
tapped hole in the frame; then, the 
conduit box cover is placed directly 
on the machine pad on the frame and 
the conduit box is discarded. 

Typical applications include use on 
machine tools, compressors, fans, and 
other equipment. Mounting may be in 
any position. Present stocked models 
have ratings frem 42 to 10 hp; shortly 
to be made available are ratings 
through 40 hp and speeds from 600 to 
3600 rpm. Fairbanks, Morse & Co., 
600 S. Michigan Ave., Fairbanks- 
Morse Building, Chicago 5, Ill. 


Circle No. 2, Reader Inquiry Facility, page 24° 


MATERIAL CLAMPING DEVICE 


Material clamping device, designed 
for both Di-Acro Benders Nos. 1 and 
LA, is designated Di-Acro Quik-Lok 
Clamp. The accessory is especially 
useful when forming tubing, angle, 
channel and extrusions, since it locks 
the material securely in position and 
can be instantly released to remove 
the formed part. It can be adjusted 
for any radius up to 2 in. (on Model 





No. 1) and 6 in. (on Model No, 1A 
It will handle stainless steel] tubir ; 
with up to a %-in. diam, and round 
steel bar up to % in., as well as other 
materials. O’Neil-Irwin Mfg. Co 
532 Eighth Ave., Lake City, Minn 


Circle No. 3, Reader Inquiry Facility, page 24s 


LATCHING RELAY 


When installed in business machines 
electromechanical latching relay, Type 
LG, attained over 15,000,000 opera- 
tions. The typical relay assemb) 
shown consists of two Type GAC a. 
relays with interlocking armatures. 
They are aligned one above the other 
on a common mounting bracket. (The 
assembly may also consist of two d+ 
relays, or one a-c and one d-c relay.) 

Relay can be used: to hold contacts 
operated any length of time without 
consuming power; to operate contacts 
over one lead and release them over 
another; and to act as an overload 
relay that, when tripped, can be elec- 
trically reset from a remote point. It 
can also act as an interlocking relay, 
pair, either a-c or d-c or a combination 
of both. 

The two armatures are so inter- 
locked that, when either relay is en- 
ergized while the other de-energized 
relay is latched up, the assembly will 
unlatch the other relay, allowing it to 
restore; it also latches itself. When 





either relay is energized while the 
other is already energized, the ener- 
gized relay will operate its own con- 
tacts without latching and without 
affecting the other relay. It will re- 
lease as soon as its coil circuit is 
opened. 

The two relays can be interlocked 
electrically so that both coils cannot 
be energized at once. When either 
relay is de-energized while the other 
is energized, the other relay will be- 
come latched up. 

Electrical specifications _ include: 
maximum coil voltage, 220 volts a-c 
(20 to 120 cycles) and 220 volts d-c. 
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| ...- LARGE AND MEDIUM-SIZED 


ESS STAMPINGS 


SKILL...MEN...MACHINES... 
lete finishing and assembly facilities 


Do you havea metal product—or a part of a product— 
; ! that has to be stamped or drawn? Then it’s time to 
Send for your free copy o 


our booklet—“Science and mat take a good look at what G. P. & F. has to offer. We 
Sa am tanga ex nt Stang have the manpower, the machines, the facilities. We 
it illustrates many jobs | : : 
MO Ra eee ae | can handle your complete job from start to finish— 
customers . Pos 8 relieve you of production details and responsibilities 
interesting information on , : 
Maumee i —even package and ship your finished product, if 
: you wish. The booklet shown on the left tells the 


complete story. Write for it today! 


(AL 


GEUDER, PAESCHKE & FREY CO., 1525 W. St. Paul Avenue, Milwaukee 1, Wisconsin 
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RF LEAKAGE 
ON THE 
DRAWING BOARD 


e ~ . WHEN YOU DESIGN METEX ELECTRONIC 
WEATHERSTRIPPING INTO YOUR EQUIPMENT 
YOU GET ITS POSITIVE SHIELDING EFFECTIVENESS 
— AT MAXIMUM OVERALL ECONOMY 


Plan now to take full advantage of 
Metex Electronic Weatherstripping’s 
unusual effectiveness in shielding all 
types of electronic equipment. Because 
it is made of knitted wire mesh, Metex 
Electronic Weatherstripping is both 
conductive and resilient. It assures 
positive metal-to-metal contact be- 
tween all mating surfaces. And being 
resilient it accommodates itself posi- 
tively to surface inequalities. 


In reality, Metex Electronic Weather- 
stripping can do more for you than 
just shield RF leakage. It can cut the 
cost of machining mating surfaces to 
close tolerances. It can eliminate the 
need for extra fasteners and many 


other costly means of making joints 
RF tight. 

Applications in which Metex Electronic 
Weatherstripping has already proved 
its effectiveness include pulse modu- 
lator shields, wave-guide choke-flange 
gaskets, local oscillators on TV sets, 
dielectric heaters, etc. 


For detailed 
4 information on 

METEX 
ELECTRONIC 
PRODUCTS, write 
for FREE copy of 
**Metex Electronic 
Weatherstrips”’ 
or outline your 
SPECIFIC shielding 
problem — it will 
receive our 
immediate attention. 
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Maximum coil dissipation for continu- 
ous duty is 10 va a-c, 6 watts d-c. 
Contact forms from A to E are avail- 
able, with a maximum of 6 springs on 
each relay: Life expectancy: over 
1,000,000 operations at rated contact 
load. Weight: 1 Ib. C. P. Clare & Co., 
3101 Pratt Blvd., Chicago 45, IIl. 

Circle No. 4, Reader Inquiry Facility, page 


SMALL HEAVY-DUTY RELAY 


Designed to comply with MIL-R- 
5757B, Type RP 2PDT power relay 
features contact construction with high 
current-carrying capacitance. This 
construction and its linkage with the 
actuating mechanism makes possible 
elimination of the usual flexible leads 





to the movable contacts. The operating 
coil can be modified to operate the 
relay at up to 250 volts a-c or d-c, in- 
terrupting a resistive load of 25 amp, 
30 volts d-c or 110 volts a-c. At rated 
load the minimum life expectance is 
1,000,000 operations. Both open and 
hermetically sealed models are avail- 
able. The Five Star Co., Inc., Plants 
Place, Plantsville, Conn. 

ircle No. 5, Reader Inquir 


DISK BRAKE FOR 
RE-RATED MOTORS 


Added to a line of re-designed mag- 
netic disk brakes is Type H-70, for 
use on re-rated motors in the 3 to 20 
hp range. Brake is available with 
maximum torque ratings of 10, 15, 





25, 35, 50, 70, 75 and 105 js 
Designed to mount on new frame 
sizes 213 through 286, models are 
to 46-in. shorter than previous brakes 
Feature is a manual-release-automatic 
reset wear indicator. The spring-set 
solenoid-released brake is supplied 
for either horizontal or vertica] motor 
mounting, or for independent floor 
mounting; it is available with either 
a standard or dustight, waterproof ep. 
closure. Stearns Magnetic, Ine, 635 


S. 28 St., Milwaukee 46, Wis. 
rcle No. 6, Reader ry Facility, page 245 
LOCKING INSERT 


One-piece screw-thread insert auto. 
matically locks the screw so that it jg 
vibration-proof, eliminating need for 
lock washers, locking wires or lock 
nuts. It also automatically locks itself 
into the parent material, without the 
use of pins, rings, staking or other 
devices. In addition, it provides a 
high-strength thread. 


¥ Miis 
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Called a “grip-end” insert, it re- 
quires no more wall thickness than a 
conventional tapped thread. Applica- 
tions include use in power tools and 
other equipment subject to vibration, 
temperature extremes, or frequent in- 
terchanging of attachments. 

The “grip-end” insert is made of 
stainless steel wire that seats itself 
springlike in a hole to provide 60-deg 
threads. It features a constricting area 
in the bottom coil which grips the 
screw and meets torque requirements 
for lock nuts specified in AN-N5B and 
similar Government specifications for 
higher temperatures. 

Because screws in the inserts need 
not carry lock nuts, they may be short- 
ened correspondingly, cutting cost and 
weight. They provide internal threads 
sufficiently wear-resistant to permit the 
substitution of cap screws for studs. 

The “grip-end” insert, formed of 
18-8 stainless steel wire, is dimension- 
ally stable over a wide temperature 
range and resists wear, corrosion, gall- 
ing and seizing. It provides strong, 
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Whatever the job... PERMACEL APE 





Ss eS, COO. COC 





TV VIEWERS WOULD BE GRATEFUL TO PERMACEL .. . IF THEY LOOKED BEHIND THE SCREEN OF ATV SET .. 





~ : : <r 
FINE PERFORMANCE is assured by the PERMACEL 2 IN 1 Electrical Tapes sim- A WIDE VARIETY of Permacel 2 in | 
dependability of the twelve to eighteen plify inventory and cut production time— Electrical Tapes with cloth, film, paper or 
transformers usually used in a T'V receiver. one tape is self-sticking and heat curing. laminated backings fit every requirement. 


PeRMaAcet ares 


Many jobs can be done faster, better, easier with self-sticking tape... write Permacel Tape Corporation, New Brunswick, N. J. 


PS OU 





—— we 









OCTOBER 1954 159 







































) NEW HIGH AMBIENT 


layers Selenium Rectitier 


New Vickers Rectifiers operate in am- 
bient temperatures up to 125° C, WITH 
NO DERATING UP TO 50° C. This 
means smaller rectifiers and lower costs. 
Vickers new High-Ambient Rectifiers 
continue to operate at temperatures 
that would destroy ordinary rectifiers 
20° .-. withstand temperature excesses due 


to accidental overload. 


HIGH VOLTAGE 








Vickers \0 @ 40-volt inverse cell rating 
rectifiers @ leakage and inverse loss are one-half that 
give you of ordinary rectifiers 
@ High dielectric—withstands surges up to 
e watts 
mor twice rated voltage 
per dollar 
= LONG LIFE 
initial cost a ae ee ait 
Vickers’ newly-developed inorganic barrier is 
ae lower ° inherently stable, gives longer rectifier life. 





Inverse characteristics actually improve with 


annual cost. 


use. 


ee eatle WRITE TODAY FOR COMPLETE INFORMATION 


isi 


1801 LOCUST STREET - SAINT LOUIS 3, MISSOURI 
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permanent threads in soft materia) 
such as aluminum, magnesium, and 
plastics. It is currently available ip 
sizes 10-32 and %4-28, in two standard 
lengths. Heli-Coil Corp., 286 Shelter 
Rock Lane, Danbury, Conn. 

Circle Ne. 7, Reader Inquiry Facility, Page 245 


STEEL SPROCKETS 


Stocked sprockets for roller chain 
sizes from 40 through 160 are made 
available by extension of Taper-Lock 
line to include 1%-, 1%- and Qin 
pitch sizes. Feature of the sprockets 
is their flush design; there are no 
flanges nor protruding parts. They 
mount on the shaft without reboring, 





keyseating, drilling or tapping. They 
are said to hold with the firmness of 
a shrunk-on fit. All sprockets in the 
new larger pitches, up through the 
26-tooth size, are made of high carbon 
steel and can be hardened. Larger 
sprockets are available in close-grained 
semi-steel. Dodge Manufacturing Co., 
Mishawaka, Ind. 


Circle No. 8, Reader Inquiry Facility, page 245 


FHP GEARMOTORS 


Right-angle and concentric-shaft fhp 
gearmotors, 10 per cent lighter than 
previous models, can be reconnected 
externally to reverse the direction of 
shaft rotation. Matched gears, with 
large tooth section, provide long life 
and quiet operation. Helical planet 
gears on the concentric-shaft motor 
mesh with an integral ring gear, ab- 
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All manufacturers of metal clad stock for printed circuitry 
have made considerable progress in improving their prod- 
uct—a material with a metal foil surface bonded to a non- 
conducting base. How this has been done by one leading 
manufacturer, the Continental-Diamond Fibre Company, 
illustrates some of the problems involved in buying this 
type of material and in understanding its design potentials. 


c-D-F CONSOLIDATED GRADES 


At first, small test lots of Dilecto laminated plastic with 
copper surfaces were made. Almost every core material was 
used. Finally the number of practical grades for printed 
circuit work narrowed down to these few grades which re- 
tained to a large degree the inherent electrical qualities of 
their base material and resin at high temperatures: 


COPPER CLAD 
GRADE XXXP-26 


A laminate with ex- 
y cellent electrical and 
“= mechanical _ proper- 
ties. High moisture 
resistance and di- 
mensional _ stability. 
Recommended for 

: applications where 
high heat and high insulation resistance plus low dielectric 
loss under high humidity is needed. Low cold flow charac- 
teristics. Can be hot punched to %”. Good flexural 
strength. Natural green color. 


This is one of the improved C-D-F Dilecto laminates. Ad- 
vances in resins and manufacturing techniques makes this 
grade almost homogeneous, with improved impregnation of 
the filler. Thorough impregnation eliminates entrapped 
moisture and air, giving greater moisture resistance and 
better dielectric properties. 


Any metal clad is no better than its base and the care 
taken in laminating. With the cost of material high, com- 
pared to labor and inspection, the purchase of a uniform 
metal clad material, like this C-D-F grade, becomes vital. 





COPPER CLAD 
GRADE XXXP-24 


Similar to grade 
XXXP-26 in electri- 
cal and moisture re- 
™ sistance properties, 
- but not quite as 
» strong mechanically. 
Equal cold flow and 
_ punching character- 
istics. Natural brown. 





COPPER CLAD GRADES GB-112S AND GB-261S 


These silicone grades use a glass fabric laminate with a 
copper foil surface on one or both sides. Recommended 
where high heat resistance and low dielectric loss proper- 
ties are required. For certain tuners and inductances the 
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low dielectric loss factor of this grade makes its higher 
cost acceptable. A continuous filament (Grade GB-112S) is 
used for thicknesses 1/32 to 1/16”. A staple filament 
(Grade GB-261S) is used for thicknesses over 1/16”. 


COPPER CLAD GRADE GB-116T 

A glass base laminate using duPont’s tetrafluoroethylene 
resin, Teflon, for outstanding resistance to high heat with 
extremely low dielectric loss properties. A fine weave 
continuous filament glass fabric cloth is used for superior 
mechanical strength and good machining qualities. In spite 
of its high cost, this C-D-F grade has demonstrated that 
it can save money and do a job that no other single ma- 
terial can in microstrip high-voltage, high-frequency circuit 
elements. Remember, C-D-F is a major supplier of sheets, 
tapes, rods, tubes of Teflon, has valuable experience in 
its manufacture and fabrication. Write for samples. 


C-D-F INCREASED BOND STRENGTH 

By developing a special thermo-setting adhesive particu- 
larly suited for metal clads, C-D-F was able to increase 
the bond strength of their laminates considerably above 
their original figures. Bond or peel strength, the amount 
of pull required to separate the foil from the core material, 
is one of the most important physical properties. Therefore, 
the purchaser should compare his source of supply with 
these C-D-F average test values: 














































BONDING STRENGTH—FOIL TO LAMINATE 
Average or Typical 
MATERIAL Value Lbs. pull per 1’ 
width of foil to separate 
XXXP-24 or XXXP-26 plus 0.0014” copper 5 to8 


XXXP-24 or XXXP-26 plus 0.0028’ copper 
GB-116T plus 0.0014” copper 
GB-112S plus 0.0014” copper 
GB-261S plus 0.0014” copper 


These values are based on tests at prevailing room temperature (20-30°C.) 





C-D-F INCREASED HEAT RESISTANCE 


Special efforts by C-D-F technicians to increase the heat 
resistance of all C-D-F Metal Clads have resulted in certain 
special grade variations able to withstand higher soldering 
temperatures without damage. As production methods 
change, C-D-F offers materials to meet your requirements. 


NOW ... HOW ABOUT YOUR STORY? 


Notice how we have talked about C-D-F and what we have 
done to improve quality and uniformity of metal clad prod- 
ucts. Much of this has been accomplished with the guidance 
and cooperation of leading users of printed circuit stock. 
No one company knows all the answers . . . but C-D-F, a 
big reliable source of supply, can help you get better printed 
circuits . . . lower costs . . . fewer rejects. Look up the 
address of your nearest C-D-F sales engineer in Sweets De- 
sign File, write us for samples you can test in the lab and 
on the production line, technical bulletins, help on your 
specific project. We want to work with you! 


CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK 13, DELAWARE 
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STANDARD 
PIEZO 


HUSH] 


MTR 


(CADMIUM SULFIDE TYPES) 


@ NO AMPLIFICATION RE- 
QUIRED in 4 out of 5 ap- 
plications. Cell activates in- 
expensive sensitive relay 
directly. 


@ FAST RESPONSE TIME — 5 
milliseconds. Better than 
most fast relays. 


@ SENSITIVITY per unit area 
comparable with conven- 
tional photo-multipliers. 

@ LINEAR RESPONSE... TINY 
2MM? SENSITIVE ELEMENT 


means greater accuracy for 
delicate measuring devices. 


@ SMALLER IN SIZE... FAR 
LOWER IN COST. 










ing complete details. 


Leaders in modern 





STANDARD PIEZO COMPANY, Carlisle, Pa. 


ENGINEERING DATA 


Write, wire, or ‘phone today for 
Engineering Bulletin PC-10, giv- 


ACTUAL SIZE 





FOR IMPORTANT COST SAVINGS 
ON PHOTOELECTRIC ASSEMBLIES! 


From counters, headlamp dimmers, 
burglar alarms, process control and 
inspection devices to sensitive photo- 
electric measuring devices, these new 
Standard Piezo CdS Crystal Photocells 
pave the way to drastic cost and size 
reductions—even to the point of mak- 
ing photoelectric automation feasible 
for many home and industrial uses 
where equipment costs have been pro- 
hibitive in the past. 

Using a special cadmium sulfide 
sensitive element, these tiny photocells 
deliver from 1 to 2 milliamperes when 
illuminated with 50 to 100 = foot- 
candles and with a bias of approxi- 
mately 100 volts. Inexpensive sensitive 
relays and the smallest batteries or 
power supplies can readily be used. 

Standard Piezo CdS Crystal Photo- 
cells are supplied in two hermetically- 
sealed glass types and 
one subminiature type 
measuring only 4" in 
diameter by 4” long 
including built-in lens. 
Still smaller styles with 
identical characteristics 
can be made to order. 





SSP AD 
PIEZO 


aS LMA) ulti 


... for over 25 years. 





sorbing shock loads. A Solidly-fixed 
worm gear on the right-angle shaft 
motor assures fully rated output, 
Both models are designed for Use 
on machine tools, pumps, printing 
equipment, material handling-equip. 
ment, commercial laundry equipmen 
and advertising display devices, The 
concentric-shaft motor is available in 
ratings of %, %, %, and % hp, from 
13.5 to 520 rpm, 115-230 volts single. 
phase and 220-440 volts three-phase. 
The right-angle shaft gear motor jx 
available in ratings of %, %, % ‘ang 
34 hp, from 24 to 148 rpm, 115-939 
volts single-phase and 220-440 volts 
three-phase. General Electric Co,, | 
River Rd., Schenectady 5, N. Y. 
rcle No. 9, Reade quiry Facility 
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EVAPORATED METAL FILM 
PRECISION RESISTORS 


Evaporated metal films, only a fey 
millionths of an inch thick, deposited 
on high-temperature glass provide a 
tough resistor having a high degree 
of stability, controlled temperature co. 
efficient, and capable of withstanding 





high ambient and high operating tem- 
peratures. Tolerance on resistance is 
1 per cent. These resistors are non- 
inductive and are suitable for use at 
all frequencies. Metal film resistors 
can be formed on rectangular or cy- 
lindrical bases as small as “46 in OD x 
5g0 in. overall length. Surface resistivi- 
ties of a few to several hundred ohms 
per sq_ in. available. Resistor 
values, dimensions and_ terminations 
can be adjusted to meet specific re- 


are 


quirements. Metavac, Inc., 45-68 
162nd St., Flushing 58, N. Y. 
; No. 10, Reader Inquiry Facility, page 24 


SILICONE RUBBER 
ADHESIVE 


Silicone rubber adhesive, designated 
A-4000, which sets up without pres- 
sure in 25 hr at room temperature, 
may be used to bond silicone rubber 
to itself or to aluminum, magnesium, 
stainless steel, or to butyl or saran 
rubber. 

Blended with 2.5 per cent by weight 


of accompanying Catalyst XY-22, 4 
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the best running mate your product can have- 


DELCO 
MOTORS 






Every Delco motor, large or small, 
is engineered and built to assure 
the uninterrupted usefulness of 
the product it ultimately will 
serve. In the wide range of Delco 
fractional and integral motors, 
you can be sure that you will 
find the best running mate your 
product can have. 


DELCO PRODUCTS 


Ay GENERAL MOTORS CORPORATION 
Ail), DAYTON 1, OHIO 


SALES OFFICES: 


Atlanta « Chicago «+ Cincinnati *« Cleveland 
Dallas + Detroit * Evansville * Hartford 
Kansas City * Los Angeles + Philadelphia 
St. Louis * San Francisco * Syracuse 














A partial view of the 
computer cabinets of the 
“Flightronic” Simulator. 


Despite the specialized nature of 
this equipment, all of the 
CHICAGO transformers’ used 
were shipped from stock. These 
transformers were all cataloged 
units, listed in cH1caco Catalog 
CT-554 and available for imme- 
diate delivery. This valuable 
publication is available FREE 
from your CHICAGO distributor 
or from Chicago Standard 
Transformer Corporation. 


CHICAGO STANDARD TRANSFORMER CORPORATION 


ADDISON AND ELSTON 
CHICAGO 18, ILLINOIS 








for complex electronic equipment 


Engineering and Research Corp. 
Riverdale, Maryland 


The ‘‘Flightronic’’ Simulator, 
designed and produced by ERCO, 
trains Air Force pilots in cockpit 
checks, navigation, interception and 
emergency procedures of the famed 
F86D ‘“‘Sabre’”’ Jet Interceptor. 


The “‘brains’’ of the Simulator are 
intricate computers containing 
complicated electronic and electro- 
mechanical systems. To insure 
accurate, uninterrupted duplication 
of flight conditions, only the most 
dependable components can be used. 
That’s why ERCO chose CHICAGO 
transformers: to be sure of reliable, 
trouble-free service. 








One of the many elec- 
tronic units using 
CHICAGO transformers. 


EXPORT SALES: 
Roburn Agencies, Inc. 
431 Greenwich Street 
New York 13, N. Y. 





uniform film of the adhesive is 
on the surfaces to be bonded 
allowed to air-dry until tacky. The 
coated parts are pressed firmly tp. 
gether to eliminate air bubbles and 
permitted to cure without fy 
pressure. Considerable bond strength 
is developed within 24 hr, with . 
maximum in about 3 to 7 days, 












In general, A-4000 forms a stronger 


bond with extrusions than with molded 
silicone rubber. Peel strengths of 15 
psi, measured according to Mj. 
C-4003, have been obtained between 
extruded Silastic and aluminum. With 
molded silicone rubber, pee] strengths 
are in the range of 9 ppi. 


In either case, the bond exhibits 
heat and creep resistance at tempera. 
tures through 100 C. Currently avail. 
able in pilot plant quantities, the cos 
of A-4000 is comparable to that of 
other silicone adhesives. Dow Corning 
Corp., Midland, Mich. 

Circle No. 11, Reader Inquiry Facility, page 245 


|MILL-HARDENED 
|'BERYLLIUM COPPER 


Mill-hardened beryllium copper, avail- 
able in strip form, is designated Penp- 


| temp. Material offers many of the fea- 


tures of regular age-hardening beryl- 
lium copper, but requires no heat 


| treatment. 


Compared to 


phosphor _ bronze, 


|Penntemp is said to offer higher 


strength and hardness, and improved 
fatigue resistance, as well as increased 





resistance to corrosion and approxi- 
'mately twice the conductivity. It is 
also said to eliminate coil set and poor 
surface, previously associated with 
mill-hardened beryllium copper. 

| Strip is available in thicknesses run- 
/ning from 0.001 to 0.025 in., with 
minimum tolerances ranging from 
+0.0001 to +0.0004 in., depending 
on thickness. On widths from ¥% to 5 
in. tolerances of +0.001 and +0.002 
are regularly held. 

Penntemp is available in five tem- 
pers, each offering a different combi- 
nation of strength and formability. 

(Continued on page 170) 
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pocket size, 42° closed, 2 ozs. weight 
heavy-gauge stainless steel 
inside and outside caliper, 
calibrated in 32nds 
eA ES RCM ea a corey ore as 
oe TP. eT mel 
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eB eqs 
guesswork 


out of 


wiring 


: = we instantly. 0 
with " Bur ed 
; Tah 
Connect., Toronto, Canada. Factories 


‘Visbeswie peakl <<. meecnaner 
read WIRE, PIPE 


or CONDUIT 


at a glance 


It’s good business to connect with 


BURND Y 


... FIRST name in electrical connectors; tools; methods 
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These G-E aids help you design ney 
7R/* c£Ao Motors into your machines 





SIMPLIFY MODERNIZATION of your ma- 
chines with the new Tri/Clad ‘55’ motor. 
A new bulletin, “Making the New Tri 
Clad ‘55’ Motor a Part of Your Product,”’ 
will help in selecting the right motor for 


wm GENERAL G 


a FOU 








pero Wir 


your application. It is designed to answer 
the questions you ask most frequently 
when buying motors. For your copy, check 
the coupon. Other aids for machine de- 
signers are described at right. 






\ ELECTRIC 


ELECTRICAL 






SPACE SAVINGS with the new Tri-Clag 
‘55’ motors can be read directly from this 
handy wallet-size slide rule. It determines 
ten dimensions instantly for any frame 
number. For yours, check coupon. 


WEIGHT SAVINGS are significant with the 
new motors, and this slide rule tells you 
exactly how many pounds for each hp 
rating, for enclosed and dripproof motors, 
from 900 to 3600 rpm. Check coupon. 


en 






BUYER PREFERENCE for G-E motors is 2 tol 
in an independent survey, and you can take 
advantage of this when you tag your equip 
ment with this card, available through 
G-E Apparatus Sales representatives. 
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AC PULL FORM 


PRODUCT 
HIGHLIGHTS 





DC PULL FORM AC PUSH FORM 


New industrial solenoids announced by G.E. 
smaller—more flexible—longer life 


Twenty-two percent reduction in size 
for same power ratings is made possible 
in the new line of General Electric 
industrial solenoids by newly designed 
components. This means a saving of 
space in your machines, smaller enclos- 
ure, and reduced material costs. 


Complete rating coverage is supplied 
by nine separate sizes. All sizes are 
available in push or pull forms, 25 to 
60 cycle a-c, and d-c. Nominal ratings 
at maximum stroke are: 1” pull—1.4 to 
36 pounds; !4” pull—-3.0 to 40 pounds; 
4" push—2.0 to 33 pounds; 1" push— 
4.3 to 28 pounds. 


Versatile and compact, new G-E sole- 
noids can te mounted in five positions— 
brackets can be moved to any of four 
sides, or thru-bolts can be used. To 
simplify wiring leads and _ built-in 


meee — comnenes — —— — 


| 
| 
| 
| 
| 


MITURN PAGE FOR MORE G-E PRODUCT HIGHLIGHTS 


terminal board are furnished on all have proved these solenoids to have 


strongbox coils. 


Long life results from design features 
such as strongbox coil and double- 
strength spring-steel mounting brack- 


much longer life. 


For more information, contact your 
nearest G-E Apparatus Sales Office or 
Distributor, or check the coupon for 


ets. General Electric laboratory tests Bulletin GEA-6215. 





General Electric Co., Apparatus Sales Division, Sec. D568-116, Schenectady 5, N. Y. 


Please send me the following bulletins: / for reference X for immediate project | 


(0 GEA-6215 New Industrial Solenoids } GEN-100 Slide rule for weight savings | 
with Tri/Clad ‘55’ Motors 
GEA-6200 Making Tri/Clad ‘55’ Motors | 
Part of Your Product 


} GEN-:06 Slide Rule for space’ savings 
with Tri/Clad ‘55’ Motors 


CONSULT YOUR SWEET’S PRODUCT DESIGN FILE. You'll find everything 
electric for machinery manufacturers in the General Electric section. 


IES os casdccncensi COMPANY 


STATE 


Ducts So aaa 


CITY 
















Two steps toward more 
automatic machine operation 


ALL ELECTRIC, this custom-engineered 
General Electric tracer control system 
provides automatic control of one or 
more machine motions. 


Bulletin GEA-6122 explains, through 
the use of diagrams, the operation and 
components of the basic tracer control 
and its many variations. It is designed 
for fast, accurate production on milling 
machines, vertical boring mills, and 
lathes, and automatically follows tem- 
plates, controlling feed motions. 





RECORDING MOTION on a reel of mag- 
netic tape, G-E record-playback control 
stores a record of all the operations 
needed to produce a part. This bulletin, 
GEA-6092, describes how the tape can 
be played back for automatic program- 
ming of production machines and 
processes. It shows how to get faster 
production at lower cost. 


These two bulletins will be of particu- 
lar interest to designers of general- 
purpose machine tools where a memory 
of complicated motion or sequences or 
a large number of operations is re- 
quired. Send for your copies now. 


mee GENERAL 
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New G-E fhp gear-motors are compact 








light-weight, ‘packaged’ drive units 


General Electric’s revolutionary smaller, 
lighter fractional-hp motor design is 
now incorporated in gear-motors for the 
first time. With its highly efficient 
low-speed gears, you'll find this new 
gear-motor ideal for your applications. 


You save in ordering. Selecting single- 
package gear-motors the G-E way 
saves time. You can get off-the-shelf 
delivery on 56 popular-rated models. 
You save on installation. Unit construc- 
tion of G-E gear-motors means they can 


be installed in a fraction of the time 
required for more complex systems, 
You save on space. They are compactly 
designed to help you put low-speed 
power in tight spots. 

Features of the new gear-motors in- 
clude greatly improved insulation that 
better resists unfavorable conditions, 
advanced-design ventilation, plus skill. 
ful use of new materials for better 
performance and durability. These give 
longer life to your machines. Ask for 
Bulletin GEA-6133. 


G-E portable vibration meter cuts rejects by direct 
reading of acceleration and vibration displacement 


Small, light, and self-contained, this 
highly sensitive vibration meter is 


battery operated. It measures displace- 
ment and acceleration over a frequency 
range of 10 to 250 cycles per second. It 
will measure from 3 to 300 mils peak-to- 





ELECTRIC § 


ELECTRICAL 


peak displacement and 0.03 to 10G peak. 

Scales can be changed during opera- 
tion, if operated in temperatures up to 
130 F, and is not affected by magnetic 
fields of generators. For more informa- 
tion, ask for Bulletin GEC-1247. 
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Single-point adjustment of New General Electric 


d-c magnet brake 


Built to AISE standards, 
new brake has these features 


MANUAL-RELEASE MECHANISM. This 
ae provides accurate control of the 
compression-type spring, and permits 
removal of wheel or replacement of brake 
linings without readjusting torque setting. 


ae ARMATURE GAP INDICATOR. Records 
changes in armature gap due to brake 
lining wear. An easily visible indicator 
shows when to adjust for lining wear. 


© VENTILATED WHEEL OF MOLYBDENUM 
ALLOY. Designed for high tensile strength 
and excellent wearing characteristics. 


REMOVABLE LININGS. No need to re- 
move entire shoe assembly to replace 
lining. Release brake, using manual 
release, remove holding nuts which posi- 
tion the shoe lining and keep it firmly in 
place, then slip lining out. 


@ SINGLE-POINT ADJUSTMENT. One sim- 
ple adjustment for lining speeds mainte- 
nance. Only a wrench is needed to adjust 
magnet gap. Equal shoe clearance is 
obtained automatically. No trial-and-error 
adjustment—this new brake is designed 
to be self-centering. 


@ TERMINAL STUD CONNECTIONS, Speeds 
wiring—protects magnet leads from strain. 


o ““STRONGBOX’’ MAGNET COIL. Dust, 
moisture and oil are sealed out. Coil wind- 
ings are impregnated with clear, solvent- 
less varnish drawn in under vacuum, to 
help protect from mechanical damage. 


No need to keep both ends of General- 
Electric’s new d-c magnet motor brake 
clear for servicing—all power connec- 
tions, torque settings and shoe adjust- 
ments are located at one end. This 
means the G-E brake can be mounted 
in comparatively inaccessible locations 
since only the adjusting end of the 
brake has to be clear. The brake is 
built to AISE standards and is suitable 
for both horizontal and vertical mount- 
ing. It can be either left- or right-hand 
mounted with no change in pins or bolts 
required. Centerline marks simplify 
horizontal and vertical ieemeal of 
the brake with the motor shaft. 


In addition to extensive laboratory 
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tests, the brakes were installed and 
tested in actual on-the-job applications 
with the co-operation of four large 
industrial companies. The two-shoe, 
single-magnet brake established high 
standards for brake performance and 
maintenance on applications where con- 
tinuity of service and low operating 
costs were of first importance. 


Type IC9528 shunt-wound brakes 
will operate on 80% voltage. IC9528 
series-wound brakes will release on 40% 
of rated current of the motor with 
which it is used, and will remain re- 
leased until the current falls below 10 
per cent of rated motor current. Check 
coupon for Bulletin GEA-6214. 
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Simplifies installation 
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General Electric Co., 
Apparatus Sales Div., Sec, D668-117 
Schenectady 5, N. Y. 


| 
Please send me the following bulletins: | 
| 


\/ for reference 0 GEA-6214 D-c 

>< for immediate project © Magnetic Brakes | 

1) GEA-6122 Tracer © GEA-6133 Fhp 
Control Gear -Motors | 


0 GEA-6092 Rec- © GEC-1247 Vibra- | 
ord-Playback tion Meter 


CONSULT YOUR SWEET'S PRODUCT DESIGN | 
FILE! You'll find everything electric for ma- | 
chinery manufacturers in the General Electric 
Section. | 
| 


NAME 





COMPANY 
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®) | For example, the XHM condition 
| furnished with a minimum tral 
| strength of 160,000 psi, providin 
high strength for flat parts. Penn Pre 
\ 
=e 


cision Products, Inc., 50] Cresceny 
ee Es mm 132 es 


JIC JUNCTION BOX 


Manufactured to comply with Jjc 
specifications, electrical junction hee 
| is water-, oil-, and dust-tight, A as, 
prene rubber gasket provides a tight 
seal between the cover and the box 
Cover is fastened by means of ‘a 


Ave., Reading, Pa. 
068 116 toy) ee 


ircle No. 12, Reack ry Facility. - 
HOLE ste) e > HOLE HOLE HOLE 





INSULATING BEADS 


of porcelain .. . for high temperature 





insulation of bare wire. 


external hinge and clamp arrange. 
ment; there are no screw holes. Box 
is mounted or supported by means of 


Shown actual size these ball and socket bushings are made external mounting feet, eliminating 
of STAR LAVOLAIN, a steatite ceramic and the standard necessity of holes for bolts. 
insulation for hundreds of electrical products. | he junction box is constructed of 


14 gage sheet steel; the mounting 
feet, of 12 gage. All seams are gas- 
welded. The box opening is flanged for 
extra strength. Additional features in- 
clude a removable panel for mounting 


% High dielectric strength at elevated temperatures 


% Good thermal shock resistance 


chassis, timers, relays, terminal strips 
% Good mechanical strength and other components. Overall dimen- 
sions range from 54% in. long x 4% in. 
% Provide flexibility in wire installations wide to 17'2 in. long x 14% in. wide. 
Hoffman Engineering Corp., Anoka, 
% 13 stock sizes immediately available in quantity ag * 


Openi from .056 to .400 in. 
eee aeage om ieee APPLIANCE RELAY 


Designed primarily for household ap- 





ar | pliances, including dishwashers, auto- | 
we Send for samples; also price matic washing machines and refriger- | 
ae list and specifications. | ators, Series MW relay is available 
STAR LAVOLAIN can be used for 
' Ss many of your small parts—rods, bush- 
aa ings, resistance wire holders, switch 


bases. They are produced in large vol- 
ume on automatic machinery. Your 
orders receive immediate attention. 


PORCELAIN COMPANY 


41 Muirhead Avenue «+ Trenton 9, N. J. 
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" a hot new electronic idea with important uses but 


involved transformer / 
problems which threaten to bog down / 
the ultimate mass production... but schedules must / 

be met. A smart engineer turns to KEYSTONE’S 

reply sheet... quickest way to filling the most sian 
transformer requirements of all military and commercial units. 
KEYSTONE evaluates the conditions and custonyengineers 
the correct type transformer... putting it into immediate 
production... exclusive KEYSTONE adiaihes 

and internal flexibility cut your costs throughAaster 
deliveries of precision custom-built units. . Avhich 


have proven to be the economic [ 
: solution to leading electronic pny urers’ 
Je. . . . 
ae most difficult applications. 
of 
ng “KEYSTONE is correct for every ee 
ol / 
ing 
as- / 
for 
in- / 
ng f 
ips 
Ni- 
in. KEYSTONE'S free engineering service 
le. and handy REPLY SHEETS are yours 
ka, 


for the asking ... write Dept. EM today! 








ip- 
to- 
pT 
rle 





keystone ‘i 


PRODUCTS COMPANY 


904 23RD STREET UNION CITY 2.N. J. 
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Pump manufacturer standardizes | 
on LATTICE BRAID* Packing 


for all centrifugal pump models 


*Registered Trademark. Only 
Garlock makes LATTICE BRAID 
rod and shaft packings. 


Peerless Pump Division, Food Machinery and Chemical Corporation, 
Los Angeles, manufactures an entire line of centrifugal pumps. Before 
changing to Larrice Brain, Peerless regularly received frequent com- 
plaints on packing from their customers. Now that Peerless has stand- 
ardized on Lattice Brat, complaints are rare. In addition, Peerless 
reports that Larrice Brain resists the excessive gland pressure often 
applied by uninformed repairmen. The result is that there is less pack- 
ing and sleeve wear. 

Put Garlock Lattice Braiw Packing to work for your company. All 
the braided strands of this unique packing are lattice linked together 
into ene structural unit. The strands hold together even when the pack- 
ing is worn far beyond the limits of wear of ordinary braided packings. 

Lattice Braip is made from flax, cotton, asbestos, wire-inserted 
asbestos, Teflon, and asbestos with Teflon impregnation—for various 
types of services. 

Get all the facts about Lattice Braiw Packings. Contact 
your Garlock representative or write for new folder AD-131. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore « Birmingham « Boston « Buffalo ¢ Chicago ¢ Cincinnati « Cleveland 
Denver ¢ Detroit ¢ Houston « Los Angeles ¢ New Orleans ¢ New York City ¢ Palmyra (N. Y.) ¢ Philadelphia 
Pittsburgh « Portland (Oregon) « Salt Lake City « San Francisco « St. Louis * Seattle ¢ Spokane ¢ Tulsa. 


in Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. A 
é hd .. 
ef 


4 ARLOCK LATTICE BRAID 


PACKING 








with varnish-impregnated a 
current- or voltage-actuated coils, 

silver contacts are rated at 5 am: 

hp), 115-volts a-c, non-inductive De. 
sign features include a heavy og 

shading ring that prevents chatter and 
hum. Relay is mounted on laminated 
bakelite base. Insulation, withstand. 
ing 1500 volts rms breakdown, Meets 
UL creepage requirements. Relay has 
clip-on solder or screw terminals ang 
mounts with rivets or screws, Dimep. 
sions: 2 in. x 2 in. x 1% in. high 
Potter & Brumfield, Princeton, Ind. _ 
Circle No. 14, Reader In 
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REVERSING-MOTOR 
SWITCH 

Switch that makes the reversibility 
of fractional-horsepower, single-phase 
electric motors automatic consists of 


a reversing switch integrated with q 
starting switch, to permit the motor 
to reverse the direction of rotation 


og Ae RS 


each time the motor is operated. It 
can replace conventional-type starter 
switch and eliminate need for external 
relay circuit. 

A principal feature of the switch is 
that it will also automatically reverse 
the direction of rotation whenever an 
unusual overload condition occurs. 
The switch disconnects the starting 
winding of the motor when rated rpm 
is reached. In-Sink-Erator Mfg. Co., 
Racine, Wis. 

Circle No. 15, Reader Inquiry Facility, page 245. 


VANE-TYPE HEATER 

Vane-type Calrod heater for air and 
surface-heating is designed for such 
applications as platen, valve and 
pump, machinery, and machine sur 
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ABOUT MOTOR BEARING LUBRICATION 


FREE / .. «+e THIS FULL-COLOR PROFUSELY ILLUSTRATED BOOKLET OF FACTS 
THAT HAVE A BEARING ON THE LIFE OF YOUR MOTORS 


lity 

a Comparisons of methods for lubricating 

ha electric motors are interestingly depicted 

= in this new booklet. It illustrates the 
three principal types of bearing systems 

2 used in motors — cartridge, one-side 

4 FOR LONGES) lubrication and Lubriflush — with 


explanations of the functions of each. 
For demonstrating the action of 
re-lubrication in the U. S. Lubriflush 
bearings, a transparent bearing 
housing is dramatically illustrated by 
a series of natural color photos. Proof 
that any motor bearing breathes air 
and therefore leads to contamination 
of the bearing is photographically 
demonstrated to indicate the necessity 
of lubrication every year or so. 


« nen 62. 

















Excerpts of statements by leading 

nal bearing manufacturers about the 

: necessity of motor lubrication are 
presented. This informative 

an educational booklet, edited by 
ms. lubrication engineers, is full of star- 
- - tling facts you should know. Write 
%., ™ ey ae NE ae today for a complimentary copy. 

CS Se leis 


Simply fill in the Coupon below. 


U.S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif. © Milford, Conn. 


nd 






nd 








U. S. ELECTRICAL MOTORS Inc. ELmM-9 
P.O. Box 2058, Los Angeles 54, Calif. or Milford, Conn. 
[] Lubriflush Booklet #1848 


m3 REQUEST 
U * <, . tw OTTO ~*~ U sy, .-.— ss ne Soo 
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BOOKLET 





Company 
Address 
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You by-pass 3 out of 5 basic produc- 
tion steps .... cut costs 15 to 20 per 
cent or more when you use the 
Nickeloid Method of producing 
plated metal parts and trim. That's 
because Nickeloid Metals are PRE- 
plated in durable, uniform finishes 
of chrome, nickel, copper or brass; 
require no cleaning, plating or 
polishing.* And you don’t have to 
pamper these versatile metals to re- 
tain their beautiful mirror-like finish- 
es. Stamp, blank, bend or draw .. . 
they fit right into standard produc- 
tion techniques. 


FABRICATE 


*Pre-plated to base metals of steel, zinc, cop- 
per, brass and aluminum. Available in sheets 
and coils, interesting patterns and finishes. 


ence-type material covering 





Free Fabrication and Design Booklet 
24 pages of illustrations and refer- 


properties and fabrication techniques 
for Nickeloid Metals. Send today! 


The Nickeloid Method eliminates 


three costly steps 


No cleaning, 


Just 
steps 


fabricate and assemble. 2 
instead of 53! 


polishing. 
> 


plating, 


Nickeloid 


Metals are also available with 


Mar-Not 


protective coating, a 


fabrication and handling aid. 


NICKELO 


SINCE 


1898 


Sales offices in most principal cities 






AMERICAN NICKELOID COMPANY, Peru 3, Iitinois 
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page a It is made by Pressing q 
.315-in. steel sheath Calrod heat 
against the center of a steel] vane a 
in. thick. The U-shaped depression 
creased in the vane accommodates a. 
heating element, and provides q fat 
surface for easy mounting. The healt 
and vane are securely joined by wan 
per brazing. 7 
Features: a_ large radiating gy; 
face made possible by the 134-ip, wide 
vane, and a heater resistant to mechan. 
ical shock and vibration. It is rated 
at 25 watts per linear inch or 143 
watts per sq in. of heater surface, 
Formable in a sidewise position to 
a minimum 1'2-in. inside radius, the 
heater vane also can be cupped to fi 
lengthwise for heating circular gy. 
faces. Heater is available in lengths 
ranging from 20 to 100 in., 500 to 
2500 watts, for either 115 or 230 volts. 
General Electric Co., 1 River Rd. 
Schenectady 5, N. Y. 
Circle No. 16, Recder Inquiry Facility, page 24 


HOLDING COIL SWITCH 


Performing the functions of a relay 
plus two conventional switches, Series | 
A1200 holding coil switch has a built 7 
in solenoid which holds the switch on™ 
contact until the solenoid coil circuit} 
is externally interrupted. This circuit, 
as well as the external SPST switch! 
circuit, may also be broken manually | 
by pulling the switch knob. 

A snap-action device, the switch? 
eliminates the wiring needed to inter- 
connect the relay, switches, and pilot 





light commonly used in holding cir- 
cuits. Switch life is in excess of 25,000 
make-and-break cycles at rated load. 
Industrial applications range from cir- 
cuit overload control to end-ot- 
sequence shut-off, as well as uses in 
annunciator systems and other devices. 

Model A1200 weighs 3 0z, has body 
diam of 46 in., and an overall length 
of 3% in. including the knob. Its 
mechanism is completely enclosed; the 
cylindrical anodized aluminum case is 
fitted with a threaded bushing for 
mounting in a % in. diam panel hole. 
Knobs are available with built-in lights 
to indicate when the holding circuit 
is energized. 

Present types have 240-ohm coils 
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Design to step up 
your machine performance, _ 

and you'll design NM 
to beat competition 
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Mr. W. B. Weathers, Manager, Machinery Electri- 
fication Sales, Westinghouse Electric Corporation 


WESTINGHOUSE CAN HELP WITH THESE DRIVES 


i 

| Here are some of the questions you have often asked yourself. How can we offer our cus- 
0 | tomers new ways to higher uniform quality in manufactured goods? How can we offer 
d. | lower production and maintenance labor costs, less down time, output spoilage and 


if. waste? How can we design the ‘“‘answers” into our equipment? 


= The answers often lie in better application of electrical components, to make maxi- 


ly mum use of machine tools and other production equipment, to power the equipment 
th better and faster, to control that power precisely and unfailingly, and to sequence pro- 
: duction operation to output requirements. 

is Then consider the extras Westinghouse Drives perform—better, longer, cheaper. 


Manager of Machinery Electrification Sales of 


On the following pages, Mr. W. B. Weathers, b 
Westinghouse Electric Corporation, shows how. 























3 ways Westinghouse Drives take 
the measure of any production job 


pl 


sil 


de 
New Life-Line in 
“A” motors 





Life-Line motors powering a honing machine. 





1. DESIGN FOR HIGHER PRODUCTION... with life expectancy more than 3 times that of | 
New Life-Line® “A” better-protected motor the conventional conductor insulations. 


gives greater reserve power for continual 4. New 4-way seal pre-lubricated bearing needs 
load changes no lubrication . . . provides foolproof protec: 


tion against under- or overgreasing, and 
Rapid, extreme or repeated load changes mean heat. against entry of foreign matter. 
Consider these outstanding developments in the new Consider these and many other new features in the : 
Life-Line “A” cast-iron motor—a new, longer lived new Life-Line “A”. Why? Because the outage of : 
motor. Life-Line motors averages one-half that of conven: 


7 = , tional motors. 
1. New Bondite, a silicone fortified thermoset | 


varnish, means better temperature stability b pt ee line of motors— 
and better resistance to oil, water, chemicals oth a-c and d-c—for all of your motor requirements 


— i f blies. 
eer eee 2. DESIGN FOR SPEED-REDUCTION EFFICIENCY ... 


2. New Mylar, a polyester fil in- os ; 
a ee eee ae aie Life-Line gearmotors provide full range of 


forcing base, means slot insulation with great- 


. . é ° ee 
er dielectric and mechanical strength. speeds at 98% efficiency 
3. New Bondar, a conductor insulation, means Wherever gear reduction drives are required, Life 
more resistance to both heat and contaminants, Line gearmotors, designed and manufactured com 


* Du Pont Registered Trade-Mark 
you can Be SURE....F its 




















































plete by Westinghouse, transmit power uniformly with 
a loss of 2% for each gearset—a 98% efficiency with 
single reduction units. — . . 

Because of their unique horizontal split-case design, 
Westinghouse Gearmotors provide greater mounting free- 
dom. Case cover can be removed in minutes, and all work- 
ing parts are then accessible. No oil need be drained; 

rmotor mounting need not be disturbed! All bearings 
are firmly anchored in case foundation tc assure positive 
bearing alignment and elimination of harmful vibrations. 

Consider Westinghouse Gearmotors—the most efficient, 
versatile, reliable buy. 


3, DESIGN FOR FINER SPEED ADJUSTMENT ... 
with compact AV drive power package 


The Westinghouse AV Drive enables you to provide d-c 
power from an a-c line, for individual machine tools or 
other equipment—on-the-spot power conversion. This 
drive is a complete, adjustable-voltage drive system, a 
factory-engineered package. 
Consider these further advantages. With precise speed 
control, you can: 
1. Provide smooth acceleration and deceleration. 
2. Maintain optimum operating speeds regardless of 
load changes. 
3. Match speeds of two or more drives to coordinate 
production processes. 
4. Add many other functions such as inching, revers- 
ing, interlocking and sequencing, etc. 
So, if you need fast, accurate control of speed over a wide 
range, consider the Westinghouse complete line of AV 
Drives. 
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AND HERE’S FASTER BRAKING .. . 
electrical braking control provides 


eds 
tee: smoother, quicker stops 
and Here’s a method of stopping a motor faster and more 
P smoothly. Most machines can be brought to a standstill, 
2 under normal load, in just one second. This d-c braking 
a controller eliminates jerky operations, wear of parts and 
periodic adjustment often associated with mechanical ~ 
ol brakes. Its applications are many—it can be used where iz 
ots, | quick stops are necessary to permit tool changes, or to pre- 5 ~ 
vent damage to work or machine; where the possibility re 
a of reversal must be eliminated; or, where the same degree 
of braking is required in either direction. 
It will pay for itself by reducing coasting and nonpro- 
ductive work time, reducing waste, improving product 
ife- quality, improving safety, and saving space taken up by 
om mechanical devices. 


D-c braking control 






Further information on the following page 
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Westinghouse 
AB Circuit Breaker 


The typical machine tool control cabinet illustrated 
is equipped with all-Westinghouse components. 
These devices can be furnished for your machines 
either singly or in completely engineered and 


mounted panels to your specifications. 


Control components—such as starters, contactors, 
relays, timers, breakers, switches, control circuit 
transformers, terminal blocks, and so on—pro- 
viding for individual functions, may be combined 
to coordinate many control functions including 
Starting, stopping, reversing, inching, regulating, 


protecting and switching. 


Prompt, reliable maintenance backs up 
your Westinghouse Equipment 


38 large apparatus repair shops coast to coast pro- 


vide your customers maintenance for all types of 
electrical equipment. 56 field repair offices make 
on-the-spot repairs; 31 locations provide Genuine 
Westinghouse Renewal Parts. Extend your service 
with Westinghouse Service. 





(Left photo) All-Westinghouse Panel con- 
trolling honing machine: 
Starter, (B) Control Circuit Transformer, 
(C) Type N Relay, (D) Terminal Blocks, 


you can 6e SURE...iF ns Westinghouse 


(Middle photo) Add-a-Part Panel with pro. 
Life-Line vision for additional units. (Right photo) 
Same Add-a-Part Panel after addition of 
components. 


Full line of control components to contact, 
relay, interlock and break circuits 


Add-a-Part Panel 


Add-a-Part Panels are the newest and most versatile 
innovation to the reduced voltage starter line— 
and exclusive with Westinghouse. Add-a-Part is 
your assurance of complete application flexibility. 
Panels have drilled and tapped holes to accommo- 
date required modifications on the spot to meet 
changing application conditions. Simply add trans- 
formers, fuses, interlocking relays, breakers or tim- 


ing relays. 


Only Westinghouse can offer Add-a-Part’s savings 


in time, money and flexibility. 


Here’s help with literature; write to Westinghouse 
Electric Corporation, 3 Gateway Center, P. O. Box 
868, Pittsburgh 30, Pa. New Life-Line “A” Motor 
B-6154; Life-Line SK D-C Motors and Generators 
B-4595; Life-Line AV Drive B-5808; Life-Line 
Gearmotors B-5645; Speed Reducers B-5646, Auto- 
matic Operations Start with Westinghouse Control 
B-5882; Complete Industrial Control and Services 
B-6051; Preventive Maintenance B-5477. 
MP-3027 
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t d-c operation. Contacts 
- Se foc a en inductive load 
30 volts d-c. To meet military shock 
; d vibration requirements, the coil 
a been designed to hold the switch 
closed with a 1-Ib load suspended from 
the plunger knob and with only 18 
yolts d-c applied to the coil. (For 
additional humidity protection the 
switch can be fitted with a moisture 
resistant silicone rubber boot.) Heth 
erington, Inc., 1200 Elmwood Ave.. 
Sharon Hill, Pa. 


Circle No. 17, Reader Inquiry Facility, page 245 
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ADHESIVE TAPE RESISTOR 


Miniature adhesive tape resistor tor | 


coaxial termination is said to possess 
high-frequency characteristics supe- 
rior to those of conventional carbon 
resistor used for this purpose. A 51- 
ohm coaxial terminating resistor has 
a VSWR of 1.08 at 90 me and 1.30 





at 400 mc, compared to 1.40 and 
3.70, respectively, for a conventional 
1s-watt carbon resistor. 

Also available is a coaxial terminat- 
ing resistor made with three equally 
spaced radial leads on the outer ter- 
minal, for improved frequency re- 
sponse. This unit has a VSWR of 1.0 
and 1.08 at 90 and 400 me, respec- 
tively, Diameter is % in., thickness, 
about 11 mils. Hansen Electronics 
Co., 7117% Santa Monica Blvd., Los 
Angeles 46, Calif. 


“ircle No. 18, Reader Inquiry Facility page 245 


HERMETIC DEPOSITED. 
CARBON RESISTOR 

Hermetically sealed deposited carbon 
resistor, designated as Type HC, are 
solder-sealed in an envelope of non- 
hydroscopic ceramic, and are rugged- 
ized for incorporation into snap-in 
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a special message 
for manufacturers of 
automotive equipment 





need a finish for low cost specify 
corrosion protection or 
showroom sparkle? 


Whether you’re finishing non-ferrous parts for high corrosion 
protection, paint base, or for showroom sales appeal, you can 
be sure of low material and production costs and peak perform- 
ance when you specify Iridite. Here’s what you can do with 
Iridite: 
ON ZINC AND CADMIUM you can get highly corrosion resistant 
finishes to meet any military or civilian specifications and 


ranging in appearance from olive drab through sparkling 
bright and dyed colors. 


ON COPPER... Iridite brightens copper, keeps it tarnish- 
free; also lets you drastically cut the cost of copper-chrome 
plating by reducing the need for buffing. 


ON ALUMINUM Iridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 


racks. No high temperatures. No long immersion. Process in 
bulk. 


ON MAGNESIUM Iridite provides a highly protective film in 
deepening shades of brown. No boiling, elaborate cleaning 
or long immersions. 


AND IRIDITE 1S EASY TO APPLY. Goes on at room temperature by 
dip, brush or spray. No electrolysis. No special equipment. No 
exhausts. No specially trained operators. Single dip for basic 
coatings. Double dip for dye colors. The protective Iridite 
coating is not a superimposed film, cannot flake, chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you complete 
data. Write direct or call in your Iridite Field Engineer. He's listed under 
“Plating Supplies” in your classified telephone book. 


\ridite is approved under government specifications 


ys an P 


NCORPORATED 


4004 06 E. MONUMENT STREET © BALTIMORE 5, MD 





Manufacturers of Iridite Finishes for Corrosion Protection and Paint 
Systems on Non-Ferrous Metals, ARP Plating Chemicals. 
WEST COAST LICENSEE: L. H. Butcher Co. 
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component clips. Production-testeg 
for resistance to thermal shock. salt 
water immersion and humidity, Type 
HC resistors are available jn three 
wattage ranges ('2, 1, and 2) and 
resistance ranges to 200 mgohms 
Standard tolerance: 1 per cent. Dale 


Products, Inc., 1306 28 Ave.. Colum 
bus, Neb. 
No. 19, Reader Inquiry Facility, page 245 


MOTOR-STARTING RELAY 


Motor-starting relay, Type 3ARR]1. jg 
designed for starting single-phase ¢g. 
pacitor-start, and capacitor-start eg. 
pacitor-run  fractional- — or integral. 
horsepower motors. The relay, which 
can be used to replace a centrifugal 
switch, is useful where adverse at. 
mospheric conditions exist. Most com- 
mon application is in the starting of 
single-phase, hermetically sealed, re. 
frigerator Compressor motors. 





Factory-calibrated to pick up ata 
predetermined voltage, the relay coil 
is wired across the starting winding 
of a single-phase motor. In operation, 
the relay picks up only when the 
motor comes up to speed, increasing 
the induced voltage in the starting 
windings. Relay is available in ratings 
up to 5 hp, 115-230 volts. General 
Electric Co., 1 River Rd., Schenec- 
tady 5, N. Y. 


Circle No. 20, Reader Inquiry Facility, page 245 


SUBMINIATURE O-RINGS 


injection-molded subminiature O-rings 
and other midget industrial rubber 





ELECTRICAL MANUFACTURING 












“Easy to Wrap’ says Jones & Laughlin 





is ‘ing 
Rae — 


IRVIN GTON heat-resistant 
| TEMFLEX* 105 Tape 


b COILS FOR 6600-VOLT STATORS are easily and theroughly insu- 
lated at the coil repair shops of Jones & Laughlin Steel Corporation 








7 — by wrapping with strong, flexible Temflex 105 Tape. With its excel- 
: lent elongation, this tape can be readily hand wrapped over coil bends 
5 : ° 
Fs and other irregular surfaces — and high modulus of elasticity makes 
il it equally adaptable for use in taping heads to produce close, care- 
fully lapped wraps. lock to 
USING THE SAME BASIC FORMULATION AS TEMFLEX 105 IRV NGTON 
TUBING — which is approved by Underwriters’ Laboratories for con- ' 
tinuous operation at 105° C. in air and 90° C. in oil — Irvington  edauiee aaa 
Temflex 105 Tape withstands prolonged baking cycles and continuous vansiuety Oanen 
high-temperature service. VARIED GLANS Chet 
ss USE TEMFLEX 105 TAPE for insulating coils, cable, bus bars — and INSULATING TUBING 


for corrosion protection of piping and other equipment located under- CLASS “H" INSULATION 
ground or in corrosive atmospheres. 


WRITE FOR TECHNICAL DATA SHEET 





VARNISH & 


IRVINGTON insttsror 


DIVISION OF MINNESOTA MINING & MANUFACTURING COMPANY 


9 ARGYLE TERRACE, IRVINGTON 11,N.J. © PLANTS: IRVINGTON, N. J.; MONROVIA, CALIF.; HAMILTON, ONTARIO, CANADA 
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s ‘Check these Aerovox features against all other forms of printed circuitry: 


gt subjected to acid or chemical deterioration. (3) Silver partially 
nbedded in phenolic base—not dependent on adhesive. (4) Readily 
biderable—either dip or iron soldering. (5) Negligible oxidation or tarnishing 
der normal conditions. (6) No surface plating required for most 

witching circuits or normal protection. (7) Temperature range of 

= 65° to + 125° C. will not affect bond. (8) Identically reproducible, 
"@ueto precision printing technique. (9) Available in production— 

¥. quantities—meeting any reasonable delivery schedule. 


i viously different! 


Write on your company letterhead. 


NEW BEDFORD, MASS. 


AEROVOX coRPORATION 


SPECIAL PRODUCTS DIVISION 


Hi-Q ACME CINEMA 
DIVISION ELECTRONICS INC. ENGINEERING CO. 
OLEAN, N.Y. MONROVIA, CALIF. 


BURBANK, CALIF. 


In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 


‘@}. Metallic silver conductor mechanically formed. (2) Phenolic base material 


Comprehensive primer on ‘Printed Wiring”’ 
is yours for the asking. Also representative 
samples. Let us quote on any wiring, 
switching or commutating requirements. 








parts are available in sizes as small as 
0.010 in. in cross section and with 
0.020 in. ID. Applications include 
use in 
switches and miniature air valves and 
controls. Minnesota Rubber and Gag. 
ket Co., 3630 Wooddale Ave., Minne. 
apolis 16, Minn. 

Circle No. 21, Reader Inquiry 


ELECTRICAL 











electronic cables, small 


Facility, page 245 


INDUCTION MOTOR 


Capacitor-start-and-run a-c induction 
motor, 
MIL-M-1940, is instant-reversing and 
operates on 115 volts, 60 cycles, sin. 


conforming to specification 


gle phase. Running torque is 439 





in.-oz at 1475 rpm. Locked rotor 
torque is 500 in.-oz at zero rpm and 
pull-out torque is 600 in.-oz at zero 
rpm. Motor is fan-cooled in a totally 
enclosed frame; shaft and hardware 
are of stainless steel. Ball bearings are 
employed throughout. Weight is 22 
lb. Mission-Western Engineers, Inc.. 
134 West Colorado St., Pasadena 1, 
Calif. 
No. 22, R« 


SUBMINIATURE THERMAL 
SWITCH 

Chemical-type thermal switch, Mini- 
Therm, is “46 in. in diam and *%q 
in. long. Below a_ predetermined 
switching temperature, resistance of 
switch exceeds 10 megohms. When 





Pani 
the switch reaches its switching tem- 
perature, the resistance becomes per 
manently less than 0.10 ohm. Current 
rating is 5 amp, a-c or d-c, continuous 
duty. 

MiniTherms are available at switch- 
ing temperatures from 150 to 400 F 
in increments of 25 deg, and from 
400 to 1000 F in increments of 50 


MANUFACTURING 
























leading Hi-Fi producers specify CRUCIBLE PERMANENT MAGNETS 
e for maximum energy...minimum size 


of 

en Crucible alnico permanent magnets are unsurpassed in their magnetic 
properties. They provide consistently higher energy product . . . which 
results in smaller, more powerful magnets. 

That’s why not only leading producer s of high fidelity sound equip- 
ment, but hundreds of other discriminating mz anufacturers of instru- 
ments, controls, motors and other magnet-equipped devices, prefer 
Crucible alnico permanent magnets. 

‘ Crucible has been one of the largest producers of this type of 
magnet since the alnico alloys were first developed. And backing up 
this twenty- -year magnet experience are 54 years of quality steelmak- 

(tnt o> ing. For highest quality alnico magnets and technical help in their 
d & \ cial Des 72 application, call Crucible. 

4 ¢ f xe ( NOW) 

m- ” & first name in special purpose steels 

er 

nt 

US - : G 

54 years of Fine steelmaking  NLNICO PERMANENT MAGNETS 

‘h- 

F 

a CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 

50 REX HIGH SPEED + TOOL ° REZISTAL STAINLESS °* ALLOY ’ MAX-EL ° SPECIAL PURPOSE STEELS 
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Stone is happy to be the first in the industry to 
announce the addition of ‘““Mylar’’* Polyester Film 
—The Du Pont Company’s latest contribution to 
effective electrical insulation—to its already wide 
range of materials. 

Many months of laboratory research by Stone 
have made this announcement possible. 

Stone spiral wound small diameter tubes of 
“Mylar” with a neutral, heat resistant adhesive can 
be furnished in a thin wall, all ‘““Mylar” construc- 
tion and in combination with asbestos, high 
dielectric kraft, and fish paper. 

Stone precision manufactured tubes using 
“Mylar” have low moisture absorption and high 
mechanical strength qualities. Good dielectric 
properties over a wide temperature range, excel- 
lent fungus resistance, and splendid corrosion re- 
sistance to copper are other principal features of 
this new marvel from the Du Pont laboratories. 

A conveniently located representative will be 
glad to show you how Stone tubes made of “Mylar” 
may solve some of your insulation problems. Write 
us today. 


*Du Pont trade-mark 

















AFFILIATED WITH 


STONIZED PRODUCTS CO. INC. 


900-922 Franklin Street, N.E., Washington 17, D. C. 
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Sto i e PAPER TUBE CO. 


ELECTRICAL 


deg. Accuracy is +2 per cent, 
Small mass of the MiniTherm per- 
mits it to follow temperatures risin 
at the rate of 100 deg per see onl 
it operates under extreme vibration 
or shock. Very low temperatures do 
not alter the operating point, High 
power capacity permits controlling 
solenoids, motors, and _ similar units 
directly. MiniTec, 5423 
Ave., Los Angeles 41, Calif. 
Circle No. 23, Reader Inquiry 
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Facility Page 245. 


VOLTAGE-SENSITIVE 
CAPACITORS 






Capacitance of Subminiature voltage- 
sensitive ceramic capacitors may be 
varied by a change in applied d« 
potential. The capacitance may be 
decreased as much as 60 per cent by 
the application of a potential of up 
to 500 volts d-c. Another feature of 
the units is that they are temperature- 
sensitive. 

Two types are available: Type 
VSR, whose voltage-sensitivity is maxi- 
mum at room temperature, and Type 


i 


VSE, whose voltage-sensitivity is max- 
imum at approximately 70 C. The 
latter is intended for use in a con- 
trolled environment, to avoid prob- 
lems caused by variations in ambient 
temperature. Body sizes start at ap- 
proximately % sq in. x 0.080 in. thick; 
leads are normally No. 26 gage tinned 
copper wire arranged axially. Ca- 
pacitance values of approximately 300 
mmf and larger may be obtained. 
Mucon Corp., 9 St. Francis St., New- 
ark 5, N. J. 

Circle No. 24, Reader Inquiry Facility, page 
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TITANIUM ENAMEL 

Titanium frit for porcelain enamel, de- 
veloped specifically for colored home 
appliances has strong resistance to 
fading or to color variance. Designated 
Type 1700, it is being produced by the 


MANUFACTURING 











* Original Equipment 
Manufacturer 


It’s like having your 
own motor department 


We would like to share our facilities and knowledge with you. If you're 
trying to fit a standard motor to a custom job — if you want special charac- 
teristics in your motors — THEN YOU WANT PEERLESS ELECTRIC. It's like 
having your own motor department. 

Peerless engineers work with your engineers to give your motors the torque, 
speeds and other electrical and mechanical qualities that you require. Then, 
because of our size, which gives us a great deal of flexibility, we can make 
minor changes as required without fuss or bother. 

To get started, just pick up the phone and call . . . ask for me if you wish. 
I'll see that you talk to the specialist who can help you most. You can have 
custom motors at a competitive price. We build them — PEERLESS GOLD 
SEAL MOTORS ... the motors designed for the products they power. 


(CMA Covb be 


President 


Seether. THE PEERLESS ELECTRIC COMPANY 
WEST MARKET ST. 


WARREN, OHIO 


Electhiic MOTORS FANS BLOWERS 
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company-developed “flake” process . 


| which sheets of nearly molten glac 

% T | are cold-rolled to produce a uniform 
flake frit. High uniformity jn th, 

TOROIDAL-WINDER flaked frit results in fewer rejects in 
the finished product. 

Type 1700 is said to have the prop. 
er coefficient of thermal expansion z 
quired for such applications as ranges 
| laundry equipment, refrigerators, and 
other appliances. The new color frit 
is said to compare favorably in adhe. 
sion and thermal properties with white 
titanium porcelain enamels, and to 
| produce a high-gloss finish free from 
roughness and surface imperfections 
Ferro Corp., 4150 E. 56 St., Cleveland 
5, Ohio. 

e No. 25, Reader 
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For Cores up to 15%” 
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SUBMINIATURE 
SELENIUM DIODES 


Four subminiature selenium diodes. 
Types 4V1, 5V1, 2Y1, and 8Y1, are 
—_— rated for maximum a-c input voltages 
(rms) from 52 to 130 volts and foy 
maximum d-c output voltages of 60 to 
80 volts. They deliver an_ output 












SS Ooh 


BALDWIN, L.1I., N.Y. i 





send for the 
most widely used 


current from 5 to 11 ma. Each diode 
is completely encapsulated within a 


thermosetting plastics and may be 


COMPLETE 308-PAGE oa 7 operated in an ambient temperature 
the CATA LOG Se. ; Z range from —50 to 100 C. Interna- 
" se tional Rectifier Corp., 1521 E. Grand 

J Ave., El Segundo, Calif. 
your guide to the world’s largest stocks of rcle No. 26, Reader Inquiry Facilit 


ELECTRONIC SUPPLIES FOR INDUSTRY 








We specialize in Simplify and speed the purchasing of all your electronic sup- | HERMETIC SEAL TERMINALS 
Electronic plies and equipment. Send your orders to us at ALLIED—the | .. . ‘ 3 La 
Equipment reliable one-supply-source for all your electronic needs. De- | Designed for plug-in applications, her- 
for Research, pend on us for fast shipment from the world’s largest stocks metic seal terminals are designated 
Development, of electron tubes (all types), test instruments, audio equip- 


ment, electronic parts (transformers, capacitors, controls, 


Maintenance ‘ . : 
. etc.) and accessories—everything for industrial and commu- 

and Production oe oer : 
° 5 nications application. Let our expert Industrial supply serv- 
perations ice save you time, effort and money. Send today for your 





FREE copy of the 1955 ALLIED Catalog—the complete up-to- 
date guide to the world’s largest stocks of quality Electronic 
Supplies for Industrial and Broadcast use. 


ALLIED RADIO SEND FOR 


100 N. Western Ave., Dept. 47-K-4 FREE 
Chicago 80, Illinois CATALOG 
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ELECTRICAL MANUFACTURING 


68 leak-proof joints 


in 27/3 minutes 


This job goes to prove once more that you can’t beat the 
brazing of non-ferrous metals with the low-temperature 
silver alloy SIL-FOS. And it also shows what a simple 
matter it is to get fast, economical production with 
SIL-FOS. Brazing return bends on the condenser and the 
evaporator of the FEDDERS room airconditioner is the 
job — and here’s how it’s done. 














Photos and data courtesy of Fedders-Quigan Corp., Buffalo, N. Y. 











Asi-ros wire rings are placed on ends of return bends 
and positioned in the simple jig in lower left. ¥ 













5 = Return bends with SIL-FOS rings in place are assembled 
on the tubes of the condenser. 


ee 







Ea 3 rows of return bends are brazed at one time 
in this simple gas-air burner set-up — 40 joints in less > 
than 1 minute. 





Return bends on the evaporator are done the same 
way — 28 joints in 1% minutes. 


BULLETIN 20 tells how to get fast brazing production 


It gives complete facts about low-temperature SIL-FOS brazing and 
goes into detail about good joint design and fast production brazing 
methods. Write for a copy today. 





OFFICES and PLANTS 
BRIDGEPORT, CONN, 
PROVIDENCE, R. |. 
CHICAGO, ILL. 
ORIGINATORS OF. — pe ae a umweroucreeme CLEVELAND, OHIO 
EASY-FLO @ DETROIT, MICH. 


Preays ‘ LOS ANGELES, CALIF. 
General Offices: 82 Sultan omy New York 38, N.Y. Somatiie: eoetana 


DISTRIBUTORS IN PRINCIPAL CITIES MONTREAL, CANADA 


HANDY & HARMAN 
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e Thisis the steatite-cased capacitor 
rated “tops” by set manufacturers. An 
ideal unit for critical industrial users, 
experimenters and researchers. 


e Unequalled for its ability to resist 
humidity. 


e You can’t pick a better capacitor for 
hi-fidelity and hi-frequency applications. 


Available in all popular capacity and 
voltage ranges. Engineering samples 
gladly sent for your inspection. And don’t 
forget our special Technical Advisory 
Service for your particular capacitor 
problems. Bulletin NB-154,on request. 


Cornell-Dubilier Electric Corp. Dept. H-104. 
South Plainfield, New Jersey. 








There are more C-D capacitors in use 
today than any other make 


CORNELL 
pe TTT 












Type A-4098. The headers are fitted 


ELECTRICAL 


with an octal plug which mates with 
a standard octal socket. The terminals 
which are designed to meet MIL-T. 
27 requirements, feature gold-alloy. 
plated solid brass pins, for easier 
soldering and to prevent corrosion 
They are available with either rolled 
or flat flanges. The rolled flange wij 
fit either a 1 or 1% in. OD round cap 
Triad Transformer Corp., 4055 Red. 
wood Ave., Venice, Calif. 

rcle No. 27, Reoder r f | 
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Y, Page 245, 


SELF-LOCKING NUT 


Castle and plain nuts, fabricated from 
triple alloy, high carbon and stainless 
steel, have been added to a line of 
all-metal self-locking nuts. New line 


includes all AN six-digit nuts as well 
as special, plain and castellated parts, 
Boots Aircraft Nut Corp., Newtown 
Turnpike, Norwalk, Conn. 

ircle No. 28, Reader Inquiry Facilit 


LiGH Q COILS 


Designed to provide a high Q at low 
frequencies, coils use a special lami- 
nated structure providing a Q of ap- 
proximately 45 at 100 cycles and 





of approximately 20 to 20 cycles. 
voltage and 
temperature is said to be excellent. 
A heavy Hipermalloy shield plus 


Stability with both 
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Some typical 
ROME wire users: 


Admiral Radio Corporation 
Bendix Radio Corporation 


International Business Machines 
Corporation 


Joy Manufacturing Company 
The Lincoln Electric Company 
Moloney Electric Company 
Singer Manufacturing Company 


Westinghouse Electric Corporation 


It Costs Less 
to Buy the Best 














ROME CABLE 


Corporation 


ROME - NEW YORK 


TORRANCE +> CALIFORNIA 


If you use hook-up wire... TR=5 can help you 


To help you with any problems you may have in selecting and buying 


just the right hook-up wire or electronic cable, we have recently pub- 


lished Bulletin TR-5. It will provide you with complete information on 


the full range of hook-up wires and electronic cables Rome Cable regu- 


larly produces. Or, if you have a special problem, involving application 


of an unusual nature, Rome Cable engineers are qualified, and ready, to 


work with you . . . in the design of the type of conductor you need. Below 


is a quick rundown of the Rome hook-up wires and electronic cables 
which are completely described in Bulletin TR-5. 


Rome Commercial Type Hook-Up 
Wires—Fully approved by Under- 
writers’ Laboratories, Inc.—rubber 
and thermoplastic insulations . . . 
Rome Hi-Temp: Underwriters ap- 
proved for 75°C. A_ heat-resistant 
rubber insulated wire, available either 
with plain rubber or with lacquered 
braid of cotton or rayon. 


Rome Synthinol: Underwriters ap- 
proved for 80°C. Insulated with a 
polyvinyl chloride thermoplastic com- 
pound, has wide industry acceptance 
for its high heat resistance and work- 
ability. 

Rome Synthinol 901: Underwriters 
approved for 90° and 105°C. Newly 
developed as a resin plasticized poly- 
vinyl chloride type of thermoplastic 
insulation. This hook-up wire has in- 
creased heat resistance and resistance 


cable Bulletin TR-5. 


°--------------—- 
ROME CABLE CORPORATION, Dept. EM-10, Rome, N. Y. 


Please send me the new Rome hook-up wire and electronic 


on Sipe aus 
RIN Soon neccasauenaoeseateres 
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to oils and chemicals. 


Rome Multiple-Conductor Cables— 
In addition to single-conductor wires, 
Rome Cable produces cables made 
up of varying numbers and sizes of 
the individual conductors. These spe- 
cial cables have been supplied in 
increasing quantities to manufactur- 
ers of electronic, radio and television 
equipment. 

Sheaths are supplied in the form 
of thermoplastic or rubber jackets, or 
fibrous braids. 

Electrostatic shielding is supplied 
in the form of metallic braids or 
metallic tapes. 

Cables are designed for portable 
or fixed installation. 

Write now for the helpful new 
Rome hook-up wire and electronic 
cable Bulletin TR-5. 
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shielded-gap internal structure 
in very low hum pickup. 
Through the use of two identica| 
windings, permitting series. parallel 
or center-tapped connection, the four 
standard types provide inductances 
ranging from 2.5-10 henrys for the 
MQL-1 to 100-400 henrys for the 
MQL-4. United Transformer Co, 150 
Varick St., New York 13. N. Y. 
ircle No. 29, Reader Inquiry f lity 
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SIMPLIFIED CONTROL 


Elimination of all mounting hardware 
is made possible by Snap-Tite Model 
2 Control, which when pushed jnty 
the mounting hole, snaps in place, Its 





Fabricated 
All-Steel 
Less Weight 
No Breakage 







Shipped 
completely 
assembled 






Motor Bases for the new NEMA 
re-rated MOTOFS—Improved, simplified design... waar dics ake des oo 


Designed for fine-adjustment appli- 
Overly-Hautz can furnish, from diate delivery: Sizes 182, 184, cations in electronic equipment, the 
213 and 215. units have a short knurled and slotted 











stock, completely adjustable 






















; shaft for fingertip or screwdriver ad- 
motor bases of sturdy two-piece We will continue to stock all the justment. The shaft is molded of high- 
celinibtion with caimium standard sizes of NEMA bases — impact blue plastics and extends ¥ in. 

203 to 505 inclusive. from the face of the mounting panel. 
plated adjusting screw. Model 2 controls are suitable for 
Over 100,000 Overly-Hautz ad- any standard chassis punched for 
Tested and approved — Imme- __justable motor bases now in use. bushing or twist-tab mounted con- 


trols; they are available in any stand- 
ard resistance and taper. Centralab, 
Div. of Globe-Union Inc., 900 E. 
Keefe Ave., Dept. F49, Milwaukee 1. 
Wis. 

No. 30, Re 





HOT SURFACE 
ALUMINUM PAINT 


Improved hot surface aluminum paint. 
identified as formula “SP-415,” is de- 
signed for metal surfaces subjected to 

| heat up to 1000 F. It combines fine 

| aluminum paste with a special vehicle, 
| may be applied by brush or spray. lt 
takes 2 hr to dry when applied te 
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NOW ... FIBERGLAS £lae SILICONE RUBBER 


MILITARY SPECIFICATION NO. MIL-1-15087 









.« for longer electrical equipment life 


BH “1151” is a new electrical sleeving 
that provides the unique combination 
of permanent flexibility and high dielec- 
tric strength at Class “H” temperatures. 
It offers a long-lasting union of two 
great inorganic materials — Fiberglas 


and Silicone Rubber. 


BH “1151” shows no change in physical 
or dielectric properties after 15 minutes 
at 600°F.; 4 hours at 500°F.; or 96 
hours at 450°F. It is applicable for 
continuous operation through a tem- 


perature range of —90 °F. to 400° F. 


BH “1151” can be twisted, knotted or 
bent without crazing, cracking, or loss 
of dielectric strength. Available in rated 


grades up to 7,000 volts. Electrical 


resistance is unusually high. It will not 
support fungus growth. Offers excellent 
chemical resistance. Meets all applicable 
NEMA specifications for Class H 


insulations. 


BH “1151” is available in colors, for 
circuit tracing and coding, in continuous 
coils, 36 inch lengths, or in short lengths 
cut to individual specifications. It is made 
in Grades H-A-1, H-B-1, H-C-1 and 
H-C-2. Get all the facts on this superior 
electrical insulation— write for data 


sheets today. 


Bentley, Harris Manufacturing Co. 
1210 Barclay St. 


Conshohocken, Pa. 





*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process 








U. S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 


Note supporting 
Fiberglas braid 





SILICONE 
RUBBER 


with partial 
use of Durez 


with full 


use of Durez 


Too many parts in your products 7 


Could be — in the light of new devel- 
opments in Durez phenolic plastics. 

Yet cutting down on parts is often 
only the kick-off benefit of product de- 
velopment with these materials. Others 
can be lower material costs, lower pro- 
duction costs, reduced shipping weight, 
less breakage or damage in handling, 
better service in use, improved appear- 
ance, and greater sales appeal. 

Known with good reason as the 
work-horse of the engineering plastics, 
phenolics have been the specialty of 


Durez for more than three decades... 
we are exceptionally qualified to coun- 
sel with your design engineers and 
molders in applying them most profit- 
ably to your business. 

Molex Products Co. hit the jackpot 
in eliminating parts by redesigning this 
Morton’s salt tablet dispenser. Could 
you do as well — in this or other ben- 
efits of modern phenolics application? 
We'd like to help you find out. 

Durez Plastics & Chemicals, Inc., 
1310 Walck Rd., N. Tonawanda, N.Y. 


PHENOLIC 
PLASTICS | 


for the new 
Competitive Era 


MOLDING COMPOUNDS. Structur- 
al, electrical, and chemical prop- 
erties in many combinations 
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RESINS FOR INDUSTRY. Bonding, 
casting, coating, laminating, im- 
pregnating, and shell molding. 


ELECTRICAL 


warm surfaces. A special varied formy 

lation of SP-415 is available where 

temperatures exceed 1000 F, United 

Laboratories, Inc., 16801 Euclid Ave 

Cleveland 12, Ohio. i 
e No. 31, Re f 


< ty ~ 
icility, page 245 


SUBMINIATURE RELAY 


Type PE5A-HT relay, available with 
SPST and SPDT contact arrange. 
ments, is hermetically sealed in a 3%. 
in. diam can; it mounts in a standard 
7-pin miniature socket or can be sup- 
plied with a solder header. It js said 
to meet specifications of MIL-R-5757R 


Sas 


and MIL-R-6106A. Relays are avail- 
able for 6 volts d-c and 24-28 volts 
d-c. The palladium silver contacts are 
rated up to 2 amp, inductive load, 
Available coil resistances range from 
100 to 10,000 ohms. Polytron Engi- 
neering, Inc., Emala Ave., P.O. Box 
124, Middle River 20, Md. 

ircle No. 32, Reader Inquiry Facilit 
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MINIATURE CHOPPER 


Small 60-cycle chopper is break-be- 
fore-make, SPDT, unit capable of 
withstanding a vibration of 30 g. It 
will handle signal levels from 100 
volts down to the microvolt region at 


1 ma. It can be operated at any ambi- 
ent temperature from —65 to 100, or 
at any frequency from 30 to 150 
cycles. At 6.3 volts, 60 cycles, the 
phase angle is 20 deg, the dwell time 
167 deg. 

The noise level is said to be e 
tremely low; in experimental oper 
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Really 
Reliable 


SEMI-CONDUCTOR PRODUCTS 
Cm ML maim 
diode and transistor needs 
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e Outstanding performance 
Uniformly dependable 
Long life 


f Rigid quality control 


Constantly improved 


RADIO RECEPTOR CO. conducts continuing laboratory research to maintain highest stand- 
ards for existing types of selenium rectifiers, silicon and germanium diodes and tran- 
sistors—and to develop new units, including those to meet special needs where necessary. 


As rapidly as possible we publish bulletins on our products and they are always avail- 
able upon request. Sometimes, though, we find the printing presses simply cannot keep 
up with our progress ...So, for the best and most up-to-date facts about RADIO RECEPTOR 
semi-conductor products we suggest you submit your specifications. Our engineers will 
gladly make recommendations incorporating the very latest information at their com- 
mand. Just address Section EM-2. 


Rui Semi-Conductor Division 
atari RADIO RECEPTOR COMPANY, INC. 


SINCE 1922 SALES DEPARTMENT: 251 WEST 19TH STREET, NEW YORK 11, N. Y. 
Telephone: WAtkins 4-3633, Factories in Brooklyn, N.Y. 
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All Have a Good Word For 
H & V Insulating Papers 

















And why not? These in- 
sulating papers have the stamina to withstand severe 
conditions they have HIGH DIELECTRIC 
STRENGTH ... GOOD DRAWING CHARACTERISTICS 
_.. STRICTLY NEUTRAL PH (for maximum service 
at high temperatures). 


Yes, plus a type of service you can depend on 
by mail, by phone, by personal contact. Let us know 
your requirements for insulating papers for genera- 
tors, transformers, small motors and other electrical 
equipment. 


HOLLINGSWORTH & VOSE COMPANY 


East Walpole, Massachusetts 









Manufacturers of Technical and Industrial Papers 





tion in an amplifier having 5-k¢ i 
sponse the zero offset was less than, 
10 microvolts. Tests on recording 
equipment show life in excess of 1000 
hr. The chopper is hermetically sealed 
and has a 7-pin miniature base. Airpay 
Products Co., Middle River, Baltimore 
20, Md. 


e No. 33, Reader Inquiry Facility, page 245 


HIGH-SPEED 
REPRODUCTION MACHINE 


Table-top direct reproduction a. 
chine, Copyflex Series 100, has ay 
operating speed of 12 fpm, and a print. 
ing width of 11 in. It is a self-cop. 
tained copying unit based on the 
diazo direct-copying process; it does 





not require exhaust ducts, darkroom 
facilities, special lighting, or plumbing, 
The machine makes positive copies 
directly from the original of anything 
drawn, written, printed, or typed on 
ordinary translucent paper. Operation 
is from a 115-volt supply. Charles 
Bruning Co., Inc., 4700 Montrose 
Ave., Chicago 41, Ill. 
e No. 34, Peader Inquiry Facilit 


FIXED PAPER-DIELECTRIC 
CAPACITORS 

Fixed paper-dielectric capacitors, in 
drawn rectangular cases, _ provide 
greater protection against leakage 
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International Harvester's 
New McCormick 141 Self-Pro- 
pelled Harvester-Thresher 


1954 


HELPS PROTECT PERFORMANCE 


Modern automotive equipment—airplanes, 
cars, trucks, tractors, Diesel and marine 
engines, motorcycles—use felt to protect 
many vital parts. This versatile and essen- 
tial industrial material serves to seal out 
dust, dirt, water, seal in lubricants. Many 
ball bearings have felt seals which enable 
the bearing to serve reliably for a lifetime 
with the lubricant originally installed. 
Other uses of felt include sound and thermal 
insulation, vibration control, weather strip- 


ping, window channels, lubrication wicks 
... American supplies felt in sheets, strips, 
wicking, and in parts cut precisely to your 
blueprints, ready to install. There are 
many types of felt; for maximum satis- 
faction, consult American for confidential 
collaboration on designs and specifications 
for your various applications. Write on 
your company letterhead for S.A.E. 
Felt Standards, including samples and 
specifications. 


American felt 


Comfy 





y 


MARK 


GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. 

SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. Louis, 
Atlanta, Dallas, San Francisco, Los Angeles, Portland, Seattle, Montreal. PLANTS: Glenville, Conn., 
Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. 1. 

ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 
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An efficient, sensitive, DC relay, designed primarily for auto- 
motive light systems, electronic tube circuits, alarm systems 
and other similar applications. Custom-engineered to your 
specifications. 


Available in 2 Sizes: 


TYPE O-1—Short frame. Height, | TYPE O-2—Long frame. Height, 
1¥6”; length, 12%4"; width, %”. | 1%"; length, 1954"; width 7%”. 
Sensitivity, down to 75 milliwatts. | Sensitivity, down to 50 milliwatts. 
Maximum resistance, 9000 ohms. | Maximumresistance, 13000 ohms. 
Maximum contact combination, | Maximum contact combination, 


DPDT. 10 amp. contacts. DPDT. 10 amp. contacts. 


Comar specializes in designing and manufacturing relays to fit all types 
of requirements. Our engineers will assist you in determining the correct 
relay for your specific needs. Send for details and free catalog now! 









PII APL ve cteic COMPANY 


3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 






Peg 


RELAYS - SOLENOIDS « COILS - TRANSFORMERS + SWITCHES + HERMETIC SEALING | 
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than fabricated cases by eliminat; 

of soldered seams in the drawn ps 
Designed for motor, industrial beg 
trol, filter, and other a-c or de a x 
cations, the capacitors were oan 
ously available only in oval Styles, : 





Use of solder has been eliminated 
in the construction of the new Cases 
through double-roll seaming, Singe 
the bottom on the cans are indented 
the new units can be mounted jp = 
inverted position, as well as upright 
Features include: welded bushing 
studs, welded taps, high-purity alum; 
nim foil, low-loss Kraft paper, and 


Pyranol dielectric. 





Units are available with capacitance 
ratings of 0.05 to 16 mf and Voltage 
ratings of 400 to 12,500 volts d-e and 
236 to 660 volts a-c. General Electric 
Co., 1 River Rd., Schenectady 5, Ny 
e No. 35, Reader tiry Fa ; 


nquiry Facility, page 245 


FLANGE NUT 


Flange nuts in sizes % through % 
with either National Fine or National 
Coarse threads are available with or 
without self-locking feature. Applica. 





tions of the one-piece combination 
nut and washer include use on com- 
pressors and motors. Grip Nut Co,, 
310 South Michigan Ave., Chicago 4, 
ll. 

No. 36, Reader Inquiry f ty, page 245 


OVAL HANDLE 


Designed to provide an easier grip, 
oval handles are flatter and wider than 
those formed of round-shaped metal. 
Available are three sizes, one of 





which (Model X2111-C) is 9 in. long 
x 1% in. high. Other models are 
6746 in. x 1% in. (Model X2111-B) 
and 4%. in. x 1% i. (Model 
X2111-A). All sizes are available 3 
standard in nickel-plated brass of 
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#1ic IMPERIAL 1100 #1109 


9% © 


MOTORS 1/45 to 1/30 H.P. 1/40 to 1/12 HP. 1/75 to 1/20 #.P. 1/15 to 1/8 H.P. 1/40 to 1/20 HP. 1/16 to 1/8 HP. 


TAs tals 


ND Ron 





THE MOST COMPLETE LINE OF 


#1112 





1/12 to 1/6 H.P. 1/50 to 1/13 HP. 1/35 to 1/10 HP. 1/200 to 1/75 H.P. 1/20 to 1/10 H.P. 1/40 to 1/20 H.P. 1/8 to 1/2 HP. 


FRACTIONAL HORSEPOWER MOTORS 


=300 #800A #28008 


SHADED 
POLE 


MOTORS 





1/2000 to 1/4500 H.P. 1/200 to 1/80 H.P 1/200 to 1/80 H.-P. 1/200 to 1/80 H.P. 1/30 to 1/70 H.P. OUTPUT 120 IN.-LB. 





IN THE ENTIRE INDODUSTWTA?..«s 





#2400 2500 +2900 
SS UEEEEEnase 
INDUCTION 
n 
. MOTORS 
: 1/25 to 1/15 H.P. 1/15 to 1/8 H.P. SERVO MOTOR 1/300 to 1/1400 H.P. 1/100 to 1/15 H.P. ‘1/25 to 1/4 H.P., 






n 
lL Universal and Direct Current Motors 1/1000 to 1/2 H.P. cooperate with you in selecting the right motor 
f § @ Shaded Pole Motors 1/2000 to 1/8 H.P. for your application. 
@ Induction Motors 1/1400 to 1/4 H.P. 
@ Dynamotors ®@ Blowers @ Gear Motors Howard motors have been used in more than 85,000 
applications over the past 20 years by the leading 
The motors illustrated on this page represent the versatility companies of America. 


fH i P. i ‘ 
a of Mowaed Sections 67. mater, Coming: gagm.cxe DEPT. EM-10 + HOWARD INDUSTRIES, INC. + RACINE, WIS. 


available on all motors illustrated as well as gear 


| units, mounting bases and blowers. “3 
pow Din 
If you have a fractional H.P. motor application, check with HOWARD ons. 
Howard. Our engineering department will be glad to 


SALES OFFICES: 208 S. La Salle St., Chicago 4 + 942 S$ La Brea Ave., Los Angeles 36 + Room 4822, Empire State Bldg., New York I 


DIVISIONS: Ene ELECTRIC MOTOR CORPORATION CYCLOHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 
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SAL 


covers the field 
in commutators 


FROM CRANES 
Lee) 
VACUUM CLEANERS 


Whether yeur motor requirements 
cell for a large industrial applica- 
tien er the smallest of household 
appliances, you'll find a Kirkwood 
Cemmutector to serve your needs 
and seve you money. 


We heve over 1000 standard 
designs of molded core or steel 
core type commutators ranging 
in size from 9/32" to 50° dia- 
meter...so check with Kirkwood 
before designing a new motor. 


Our engineers will be glad to 
work with you on special applica- 
tions. Send us your prints for 
Coit hee 


WRITE FOR CATALOG NO. 3 


AA 


COMMUTATOR CO. 


Over 10,000,000 now in use. 


re te eee he ie 
Cleveland 11, Ohio 
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PAULL 


brass with black oxide finish. Also 
available to order in painted, lac- 
quered or special electro plated fin- 
ishes. Cambridge Thermionic Corp., 
447 Concord Ave., Cambridge, Mass. 

le No. 37, Reader Inquiry Facilit e 24 


EXPLOSION-PROOF 
CIRCUIT BREAKERS 


Explosion-proof and dust-tight  cir- 
cuit breakers and  motor-starting 
switches for hazardous locations are 
designed for Class I, Groups C and D 
(NEMA Type VII); Class II, Groups 
E, F, and G and Class II] (NEMA 
Type IX and V). With ferrous 
alloy bodies and aluminum alloy cov- 
ers, the Pylets are available in single 
or two-gang types, with dead-end or 





through-feed hub arrangement, and 
in %-, %- and l-in. sizes. Circuit 
breakers have ratings up to 30 amp, 
120 volts a-c; motor starters, up to 
1 hp. The manual motor-starting 
switches are available with or without 
overload protection and interchange- 
able heater units. Pyle-National Co., 
1344 N. Koster Ave., Chicago, Il. 

ircle No. 38, Re« ry Facility, page 


SILICONE RUBBER COATING 
Featuring excellent retention of di- 
electric strength and increased crease 
resistance, improved silicone rubber 
coating for glass cloth or synthetic 
fabrics retains name and basic prop- 
erties of Silastic 132, the compound 
it replaces. Sample 10-mil coatings 
on ECC 116 heat-cleaned glass cloth 
kept their original average tensile 
strength (lengthwise), 140 lb per in., 
unchanged after 4 creases. Crosswise 
tensile strength averages 135 lb per 
in., uncreased; 130 Ib per in. after 
4 creases. After aging 96 hr at 200 
C the lengthwise average is 145 lb 
per in., uncreased; 95 lb per in. after 
4 creases. 

Similarly coated samples, measured 
with %4-in. electrodes, have.a dielec 
























PORCELAIN, 
STEATITE 
and 
REFRACTORY 
PARTS of 
GREAT 
ACCURACY 


Wisconsin Porcelain 
Co. can and does make 
precision porcelain parts, 
Highly developed proce. 
dures make it possible to 
reduce tolerances to new 
minimums and meet your 
most exacting require. 
ments. 


The great accuracy, 
toughness and uniformity 
of our ceramics make 
them especially adapted to 
semiautomatic and auto- 
matic processes. 


Completely sprinkled 
fireproof plant insures our 
maintaining our enviable 
reputation for prompt 
service and “kept” deliv- 
ery promises. 


Send us your samples or 
drawings for quotations. 


Serving Electrical and 
Electronic Industries 
since 1919. 





155 Market St. 


SUN PRAIRIE, 
WISCONSIN 
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There are several excellent nickel-chrome 
combinations on the market. But there is only one 
Nichrome’*. 


What is it that makes this alloy the universal 
standard by which engineers judge the properties 
of heat and corrosion resistance? There is always 
at least one extra ingredient added to the nickel 
and chrome. That is .. . the supreme mastery of the 
Driver-Harris specialists, gained in their 55 years 
of melting and drawing experience. This hard-won 


MAKERS OF THE MOST COMPLETE 


skill of theirs is reflected in improved heating and 
quenching techniques . . . in specially developed 
deoxidizing anneals... in expert and precise con- 
trol of every technical process of the entire manu- 
facturing cycle. Sometimes, indeed, there are as 
many as 127 distinct operations between melting 
crucible and the finished wire, strip, or rod. 


In recognition of its unique properties, the 
United States Patent Office in August, 1908, 
granted solely and exclusively to us the trademark 
NICHROME. There is only one Nichrome, and it 
is produced by Driver-Harris. 


Driver-Harris Company 
HARRISON, NEW JERSEY 


BRANCHES: 


Chicago, Detroit, Cleveland, Louisville. 
Los Angeles, San Francisco 


The B. GREENING WIRE COMPANY, Ltd., 
Hamilton, Ontario. 


In Canada: 


AND ELECTRONIC ALLOYS IN THE WORLD 


*T. M, Reg. U. S. Pat. Off. 
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Do you have an electrical problem where low-cost reliable 
hermetic sealing is a must, to... 


@ contain highly diffusive gases or liquids, including the 
freons .. . 
@ maintain desired pressures .. . 
@ retain electrical efficiency under adverse environmental 
conditions? 
The Lundey line of hermetic terminals is the answer to the 


design engineers’ increasing demand for reliable terminals for 
hermetic sealing. 


With over ten years of successful performance for highly critical 
military as well as industrial applications, Lundey designs have. 
met unusual specifications, including such requirements asiy 









@ excellent resistance to thermal and mechanical s 
@ high current and voltage. 

@ wide ranges of temperature and pressure. 

@ ease and simplicity of installation. 


Why not let Lundey Associates help you solve your ney 
hermetic sealing problem? 


Lundey terminal 4780-25W. Designed for heavy-wall seal 


compressor units. Current capacity 100 amperes, continuous. 
rating, 5000 volts, test. 


7 ee 
. 


695 MAIN STREET 
WALTHAM 54 
MASSACHUSETTS 
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ELECTRICAL 


tric strength of 1100 volts per mil 
ays at 


Less sensitive to Processing tem, 
peratures than comparable i 
rubbers, new Silastic 132 
ly well over a wide 
temperatures. It is 


Silicone 
Cures equal. 
range of tower 

commercially 


available in the form of 100 Per cent 


solids or as a 35 per cent dispersion 
in xylene. Dow Corning Corp., Mid 
land, Mich. ae 
ircle No. 39, Reader Inquiry Facil 


MAGNETIC COUNTER 

Developed to subtract magnetic jp. 
pulses in a digital control system 
Model 504 SZL is a four-digit elec. 
trically actuated counter that subtracts 
from 999.9 to 000.0 when actuated by 
magnetic pulses, and opens or closes 
a Micro switch at zero level (000.0), 





Each well of the counter may be 
individually set to any predetermined 
number through a sliding window on 
the front of the counter. Typical appli- 
cations include, automatic stop or start 
of a system after a predetermined 
number of magnetic pulses; also, re- 
mote indication of net total in a sub- 
tractive pulse system. Photocon Re- 
search Products, 421 N. Foothill Blvd., 
Pasadena 8, Calif. 

le No. 40, Reader |r ry Facility, page 245 


BOROCARBON RESISTORS 


Borocarbon resistors with ratings of 
% 1, and 2 watts are made by a 
special process which permits control 
of quality and distribution of the 
borocarbon film. Designated Borohm 
resistors, they meet all requirements 
of MIL-R-10509A, characteristic R, 
as proved by temperature cycling, 
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giG OR LITTLE... TOUGH OR EASY 











@ SINTERED METAL PARTS 


PRODUCED TO EXACTLY MEET ANY REQUIREMENTS 


Jarge and small pieces open or close 
tolerances 


single and multiple simple or complex 


compositions | shapes 





GRAMIX sintered metal bearings and parts can be produced to meet an extremely wide variety of applications and specifi- 
tations. Even intricate shapes of close tolerances save considerable money as against similar parts machined from bar 
stock. With simple compositions and shapes not close in tolerance the costs are amazingly low. In addition our competent 
engineers will study the prints you submit and recommend the correct composition and design considerations to most prac- 
tically and economically manufacture your parts. There is no obligation for this service, of course, Write for data book. 


OUR 100th YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 
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Have You A Design Problem 


Involving Switches? | 


Whether you’re designing a new 
product or redesigning an exist- 
ing one, chances are that the 
Acro-Mu switches can ease your 
path. You see, no other line of 
snap-action switches comes in so 
many standard types. Hence, you 
can in all probability profit from 
the important savings of being 
able to use a production line 
Acro or Mu switch for your 
special needs. Too, there may 
be the opportunity to improve 





your products’ performance... CATALOG 


to solve production bottlenecks 
... to lower costs. Why not find 
out today? Write us and one of 
our sales engineers will call. 


ACRO-MU 
TT ites 


Standard 


A A 


ial 


OFTEN REDUCE 
costs, TOO 





NEW 


This new 36 page cat- 
alog belongs in every 
design engineer's file. It 
gives operating charac- 
teristics, dimensions and 
other specifications for 
nearly 100 types of 
Acru-Mu Switches. Write 
for your copy today. 


The Biggest Line of Little Switches 
ACRO SWITCH DIVISION 


COLUMBUS 16, OHIO 





Plants at Columbus and Hillsboro, Ohio 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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moisture resistance, and load-life test 
Feature of the resistors is thei 
‘ S is their epoxy 


resin coating. 

Three types of Borohm resistors a 
currently available: Type BCg99 \ 
watt, Type BC25, | watt, and T. 
BC30, 2 watts. Standard resistange 
tolerances are 1, 2, and 5 per cent 
with stability averaging 0.2 per cent 
after 1000-hr load life tests. Shall. 
cross Manufacturing Co., 599 Pusey 
Ave., Collingdale, Pa. 

ircle No. 41, Reade 


Aility, page 245 





PRINTED-CIRCUIT 
CARD RECEPTACLES 


Design of printed-circuit card rege 


tacles, Series 3370 and 3371. fe : 


atures 





enclosed contact tips, and _ pressure. 
type contacts. Contacts may number 
up to fifteen. 

Wire connector tabs in Series 3370 
can extend from the right, left, or bot- 
tom of connector, or, in combinations 
of right, left, and bottom as desired. 
Contacts are made of beryllium cop- 
per with plating of gold over silver. 
Series 3371 is available with terminals 
at bottom only for card thicknesses of 
Me in., % in., and % in., mounting 
by solder dip assembly. Nominal 
creep: “2 in. 

Standard connectors are provided in 
green mineral-filled phenolic; also 
available in mineral-filled phenolic 
Type MFE, diallyl phthalate MDG, 
or general-purpose phenolic CFG. H. 
H. Buggie, Inc., 726 Stanton St., To 
ledo 4, Ohio. 

ircle No. 42, Reader Inquiry Facility, page 24 


ALLOY STYRENE 


An acrylonitrile-styrene copolymer 
thermoplastic molding material, RMD- 
4001 contains no volatile or fugitive 
plasticizers. The acrylonitrile-styrene 
combination is useful for many indus- 
trial and appliance applications, where 
straight polystyrene would show crat 
ing. It can be used for refrigerator 
parts, vacuum cleaners, office ma 
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HiperCore Electronic Cores measure up to the highest 
standards of quality and performance. One check is 
not enough . . . each core undergoes at least two 
rigid inspections. The first makes certain that it is of 
the specified size . . . and the second determines that 
the finished cores have the desired electrical qualities. 
All HiperCore electronic cores must test well within 
industry tolerances. Special tests for specific operating 
conditions can also be made if desired. 


These tests are the real proof of the superior 
fabrication which combines the finest materials with 
superior “know how’”’. Result; electronic cores that 
give better performance ... have greater flux carrying 
capacity and lower losses. And since Moloney Hiper- 
Core Electronic Cores are wound cores of cold-rolled 
oriented silicon steel, they are smaller and lighter. 


MES3-36 


lf your product requires a better 
electronic core and size and 
weight are critical, specify 
Moloney HiperCore Electronic 
Cores. Available in over 1000 
standard sizes. Write today 
for Bulletin SR-205 containing 
specifications, performance 
data and prices. 


MOLONEY exrectric comPANY 


Manufacturers of Power Transformers e Distribution Transformers 


e Load 
Ratio Control Transformers e Step Voltage Regulators e Unit Substations 
f 5 é 


SALES OFFICES IN ALL PRINCIPAL CITIES +¢ FACTORIES AT ST. LOUIS, MO. AND TORONTO, ONT., CANADA 
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Mr. Paul Herr, director of Air Conditioning Division, Daffin 
Manufacturing Co., Lancaster, Pa., tells why they use Aico 
Molded Plastics: 


... being determined to produce a really 
efficient home humidifier, we realized the im- 
portance of precision craftsmanship in all its 



















in 
parts. When we were faced with the need for are 
extreme precision in the plastic pump impeller E ma 
we planned to use, a friend suggested we turn on 
the job over to American Insulator. Ever since, ta 
Aico has been supplying us production run 
parts held to a .005 tolerance. A remarkable u 
example of precision plastics molding!” r 
tel 
19 
3 
op 
New Daffim home humidif : 
ew MGTTINM home nhumiaitier 2c 
oil 
k fits f dryi ; 
eeps profits from drying up : 
Ne 

by replacing 8 metal parts 
R 
E 


with molded plastics impeller 


nm 












THERE are many ways plastics can 
reduce manufacturing costs. The Daffis 
impeller is a good example. Instead 
of buying numerous separate parts, 
many of them having to be machined, ' 
Daffin Manufacturing simplified , 
purchasing, eliminated many assembly | 
operations . . . and obtained more 
efficient operation by using one plastic 
molding. And, because Aico is so | 
completely equipped as a molder, 
Daffin was able to obtain the other 
important parts for their new 
humidifier from one source and further 
reduce costs. If you have a similar 
need for plastics, get in touch with 
Aico today 


Let Aico help you use plastics 


We have prepared several useful tools to help you get the full 
production and cost saving benefits of molded plastics. Just 
check the coupon for the ones you want. There’s no obligation. 


Please send me 





The Aico Plastics Applicator (gives complete prop- 
erties, molding methods, etc.) 


___"*What you should know about Reinforced Plastics” 
(applications, properties and molding) 


Aico Plant Facilities Booklet (what a modern mold- 
er needs to produce precision plastic moldings) 





OL 
Company 


Address. 


4 
Complete plastics molding service including S 

engineering counsel, mold making, com- ge |) A | iz °4 7 e y.\ N fl N 6 i ATO 
pression, injection and cold molding as F Ca etn Pe 

well as the molding of reinforced plastics. ; ess ral | PPP TT 


NEW FREEDOM, PA. 
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E chine clock cases and storage battery 
mI ’ 


It on be molded to close tolerances 
; jn thick and thin sections and in large 
a t voids, bubbles or sink 
areas without vc ee ee 
S marks. In addition, it can be easily 


~ tumed, sawed, milled, drilled and . 
Piveraging 11,700 psi in tensile and | tT ys 


> 45,700 psi in flexural strength, RMD- 
p 4001 is dimensionally stable through vy, \ «x SYNCHRONOUS 
temperature changes from —40 to < MOTOR 
190 F. Molded parts immersed for “. i 
3 br in water, kept at 190 F, devel- ’ : 
oped no measurable distortion. Tests 
show the compound to be resistant to 
acids, alkalies, higher alcohols, motor 
gils, and fruit and other food oils and 
acids. Sales Correspondence Dept., 
Bakelite Co., Div. of Union Carbide & 
Carbon Corp., 30 E. 42 St., Room 201, 


wei ~ (si - iry Facility, page 24 | 1 of. &) TO: LS mith 
| . wh War 
RANGE HEATING ELEMENT Ow suBJ: Waw Vote 


Electric-range perimeter oven ele- 
ment is so constructed as to provide 
heat completely around the outside 
walls of the oven. It consists of a 
rectangular wire frame supporting 


lap ) 
J Dust stud atop 
rr We andy perdu 
\Trauley 2 Om 





saddle or “V” saddle loops, which 
in turn support ceramic bushings 
through which is strung a_nickel- 
chrome helical heating coil. The unit 
can be made in any size and in any 
: wattage rating desired. H. W. Tuttle 
afin & Co., Adrian, Mich. 
d 


Circle No. 44, Reader Inquiry Ff ty, page 24 





SERVO MOTOR 


; 

Armature of d-c servo motor has been 
bly designed for continuous excitation 
Stic 





from a 24- to 29-volt d-c source 
pone 28-ohm series resistor. The This does not tell the whole story by any means, but it 
eld has two 10,000-ohm_ sections. 
one for clockwise, the other for coun- does indicate the growing acceptance of this 
powerful motor for all types of instrument and control 
applications which require constant speed and 
dependability even under adverse environmental 
her conditions. The complete story is yours for the asking. 
Write today. 


TIMING 


— 


10CR54 ’.Oz S,. 






CENTERBROOK, CONNECTICUT 
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BALTRIC® : 
MOTORS 


NEW NEMA Re-rated FRAMES 
Yow da Prod UeLLON the new BALDOR Baltric 


motors—smaller NEMA frames * more horsepower °* less 



























weight * streamcooled * totally enclosed * high perform- 
ance * cool operation * simple design * compact contour 
rugged construction * protected ball-bearings * polyphase 
and single phase * integral and fractional ratings. 


>%&e MAY WE SEND YOU 
BULLETIN 400 






‘ BALDOR BALTRIC MOTOR BALDOR ELECTRIC CO. 
EF S-phase and single phase 4353 DUNCAN AVE., ST. LOUIS 10, MO. 


OTN, et te tes i ne 






CTRIC COMPANY «© ST. LOUIS 10, 


~ oy 
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ADJUSTABLE 


iin MOTOR SYSTEM 


CONTROL 


DELIVERS SPEEDS 


from 0 to 2400 r.p.m. 


in 16 steps of 150 r.p.m. 
each forward or reverse 


The BALDOR Simplified Ad- POWER UNIT 
justable Speed motor system 

operates from A.C. circuits; delivers speeds from 

0 to 2400 rpm., with instant, smooth acceleration 

to each higher speed; instant, smooth dynamic 
braking to lower speeds or stop. Reverses instant- 
ly—even from full forward to full reverse. Sepa- 

rate components—mount in any position or dis- 

tance apart. SIZES: to 3 h.p. for 2 or 3 phase 
operation; to 1% h.p. for single phase operation. 


ASK FOR 
BULLETIN No. SP-6 


ELECTRIC COMPANY © ST. LOUIS 
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ras 4 S 
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ter-clockwise rotation, enabling it ¢ 
be controlled by two electron tabi 
in push-pull. Full rated motor out 
is obtained by a 6-ma differentia 
(e.g., 3 ma in one section and 9 
ma in the other). The motor wil] start 
at a differential field current of g 
proximately 1 ma. P 
Designated Type RBDS - 0819 
motor resists vibration, humidity and 
fungus. Motor has a rating of 0.009 
hp, 6500 rpm; field current jg 6.0 
ma, and armature current 0.8 onl 
Duty cycle: 4 reversals per on 
Motor diameter is 158 in. It can oper. 
ate up to 50,000 ft and in ambient 
temperatures from —65 to 79 C 
Holtzer-Cabot Motor Div., National 
Pneumatic Co., Inc., 125 Amory §¢. 
Boston 19, Mass. ” 
No. 45, Reader Inquiry Facil 


circle 


ty, page 245 


TIME-DELAY 
PUSHBUTTON STATION 


Time - delay pushbutton _ station 
Condulet (Type OFC) restarts mo. 
tors automatically whenever motor 
starters disconnect because of low 
voltage or voltage failure. Designed 
for use at Class I, Group D; Class II, 
Groups E, F, and G; or Class II] 
hazardous locations, it is explosion- 
proof and dust-tight. 





The device contains a pushbutton 
switch, capacitor, rectifier, sensitive 
relay and control relay. In addition, 
a transformer for voltages exceeding 
110 is supplied, with capacities of 
220, 440 and 550 volts. All internal 
wiring is supplied, including two ter 
minal blocks; one for field connections 
and another marked for 2, 4, and 6 
sec. The time delay is determined by 
positioning one wire at one of these 
terminals. 

Body of the device has vertical 
through-feed hubs for threaded con 
duit, one of which is equipped with 
a removable pipe plug for either dead- 
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Dimensions: 
(9834) 14% x 
2000, 1) 14 








CARRIE 
FILTER: 
A wide var 
awailable | 
This type 
be suppliet 
widths anc 
shown are 














For full di 





pyr MILLIONTH FILTER SHIPPED THIS YEAR. 


ILTERS 


| (oR EVERY APPLICATION 


s 

_ nN 

© 0 ‘ 

+t es : 

Vi yi 4682E 695 

4682F 2 cps 
46826 2° S 
4682H 3, CPS 


-P NTT 74 
4 tires || 
an | AAS 
er St 


$404) 144 x 194 x 2-3/ 16”. 
000, 1) 1%4 x 13%4 x 156”. 














Awide variety of carrier filters are 








wailable for specific applications. 





his type of tone channel filter can 
be supplied in a varied range of band 











widths and attenuations. The curves 





shown are typical units. 


Ci ATORS 
high Q discriminators provide 
veptional amplification and linear- 
y. Typical characteristics available 
ae illustrated by the low and higher 
curves shown. 


Dimensions: 
(4682A) 11 x 2 x 4” 


AIRCRAFT 

FILTERS 

UTC has produced the bulk of filters 
used in aircraft equipment for over 
a decade. The curve at the left is 
that of a miniaturized (1020 cycles) 
range filter providing high attenua- 
tion between voice and range fre- 
quencies. 

Curves at the right are that of our 
miniaturized 90 and 150 cycle filters 
for glide path systems. 


Dimensions: 
(6173) 1-1/16 x 1% x 3”. 
(6174A) 1 x 1% x 2%”. 


For full data on stock UTC transformers, U we a T Ee Dp T R A a S F © R | E R Cc Oo. 


Tea 
een ae and high Q coils, write 


150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: “ARLAB” 





























end of through-feed wiring, Als 

shaft with a threaded bearin “2 
vides efficient movement Without 

cessive wear of the operating moc 
nism. Crouse-Hinds Co., Wolf &S " 
enth Sts., North, Syracuse. N.Y = 
ircle No. 46, Reader |r Facilit 


TO- 


MINIATURE PENTODE 


In miniature 9-pin pentode tube. the 
404A, long operating life is achieved 
by means of the Poliopic manufactur. 
ing process which prevents contamina 
tion of the tube elements during oie, 
essing. In the process, the chamfered 
button stem and tube envelope are 
optically polished, forming a good seq] 
when the stem and envelope a 
joined. Because of the initial seal. dur. 
nz exhaust the stem may be finally 





MODEL S-4-C 


—— 


DIRECT-READING 


DELAYED SWEEP 
ACCURATE TO 


0.1% 


































Size: 
90" x 1%" x17%4" 
31.5 Pounds 


ANOTHER EXAMPLE op men PIONEERING... sealed to the envelope at a much 


lower te srature thé sual. No sig- 
The SAR PULSESCOPE, model S-4-C, is JANized (Gov’t Model No. ower temgenstune Shar seus aia 


OS-4), the culmination of compactness, portability, and precision in a pulse nificant oxidation of the tube elements 


measuring instrument for radar, TV and all electronic work. An optional therefore OcCUTS. 
delay of 0.55 microseconds assures entire observation of pulses. A pulse rise The 404A emp!oys an oxide-coated 
time of 0.035 microseconds is provided thru the video amplifier whose sensi- cathode. Maximum plate voltage is 


tivity is 0.5V p to p/inch. The response extends beyond 11 mc. A and S 


sweeps cover a continuous range from 1.2 to 12,000 microseconds. A directly 180 volts; maximum plate dissipation 


calibrated dial permits R sweep delay readings of 3 to 10,000 microseconds is 3 watts, and maximum cathode Cul- 
in three ranges. In addition, R sweeps are continuously variable from 2.4 to rent, 25 ma. In typical operation, plate 
24 microseconds; further expanding the oscilloscope’s usefulness. Built-in current is 12.3 ma. American Radio 
crystal markers of 10 or 50 microseconds make its time measuring capabilities Co., Dept. 125, 445 Park Ave., New 


complete. The SAR PULSESCOPE can be supplied directly calibrated in r+ OO NY 
yards for radar type measurements. Operation from 50 to 400 cps at 115 volts York 22, N.Y. 

widens the field application of the unit. Countless other outstanding fea- rcle No. 47, Reader Inquiry Facility, poge 245 
tures of the SAR PULSESCOPE round out its distinguished performance. 


EPOXY-BASED 


WATERMAN PRODUCTS CO., INC, = PoTtrine COMPOUND 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE WATERMAN PRODUCTS INCLUDE 


Designed to meet military require- 
ments for embediment and encapsula- 
tion of electrical circuits assemblies 
and components, Potting Compound 










$-4-C SAR PULSESCOPE® 
S-5-A LAB PULSESCOPE 








$-6-A BROADBAND PULSESCOPE P-420 is a thermosetting epoxy-based 
$-11-A INDUSTRIAL POCKETSCOPE® compound, furnished in liquid form, 
S-12-B JANized RAKSCOPE® that is poured cold and will cure i 
$-14-A HIGH GAIN POCKETSCOPE about 2 hr at room temperature; 
$-14-B WIDE BAND POCKETSCOPE danger of injury to components dur- 
S-15-A TWIN TUBE POCKETSCOPE | ing baking is eliminated. P-420 has 
RAYONIC® Cathode Ray Tubes | excellent adhesion to wiring and other 






end Other Associated Equipment components; shrinkage during cure i 


less than 1 per cent. It maintains 





‘ 
WATERMAN PRODUCTS 
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THERE’S A ROEBLING MAGNET WIRE 
1) MEET IT EXACTLY...ECONOMICALLY 


THERE’S NO NEED TODAY for searching, shopping or experiment- 
e ing... in Roebling’s complete magnet wire line there’s the right wire 
d and insulation for your exact winding requirements and for completely 
dependable service performance. 

' Here are a few of the Roebling Magnet Wires —— being used 
successfully by all types of manufacturers the world over 


d 
e 
A NRE 


ROEVAR TYPE F 


a 
HN 





























Temperature 
ROEVAR TYPE HF Description Rating 
a Triple ROEVAR Type TF —34 Class A 
Quadruple ROEVAR Type OF | g—30 Class A 
ROEVAR TYPE QF er oe Oe 
ey ROEVAR and Cotton Type FC, HFC, FDC, HFDC 8 — 32 "Sa 
a ROEVAR and ROEGLAS Type FG, HFG, FDG, HFDG 8-14 Ree es 
ROEVAR COTTON TYPE FC — 
Plain Enamel Type E 14 — 44 Class A 






ENAMEL TYPE E 







Nylon Enamel Type on, wt, ™ 14-34 Class A 


Untreated Class 0 
Treated Class A 























ROEVAR- siylon Enemel 


Tye: FN, HFN, TFN 14 — 30 


ETE OT ETT, 


ROESOND 


ewes: 23 — 32 





DOUBLE COTTON TYPE DC 


Cotton Type C, DC 





ch DOUBLE ROEGLAS TYPE DG 








. ROEGLAS with with he G Silicone, 
g- Silicone Binder DG silicone 
Untreated Class 0 
Square Double Cotton Type SQ.DC 
d ROEGLAS TYPE FG Y Pe Treated Class A 





tana. Double Untreated Class 0 











=f 
. 
L 




















Cotton i pc Treated Class A 
on " see mega cnemitienk 
I- Square ROEGLAS Type $Q.G, $Q.DG 1/0 — 14 Class B 
ite SQUARE COTTON TYPE SQ.0C ee —————_____ —— — - 
lio Rectangular ROEGLAS Type G, DG Class B 
WW see 
. Square ROEGLAS with Type SQ.G Silicone, 
oe Silicone Binder $Q.DG Silicone 1/0 — 14 Class # 
m SQUARE ROEGLAS SQ.06 Rectangular ROEGLAS Type G Silicone, Class H 
: with Silicone Binder DG Silicone 
ROETEMP Round, Square, 1/0 — 10 
bs (Mylar-Quinterra) Rectangular Class B 
RECTANGULAR COTTON TYPE DC i Ania i i a te Se . 
Paper Various types and Untreated Class 0 





combinations Treated Class A 





re- 
Ja- 
ies 


RECTANGULAR ROEGLAS TYPE DG 


Paper-Cotton Various types and 
combinations 


Untreated Class 0 
Treated Class A 


ROEBLING 


Subsidiary of The Colorado Fuel and !ron Corperotion 









Write for literature describing the complete Roebling 
Magnet Wire line. John A. Roebling’s Sons Corpora- 
tion, Trenton 2, N. J.. 












7 


JOHN A. ROEBLING’S SONS CORPORATION, TRENTON 2, N.J. BRANCHES: ATLANTA, 934 AVON AVE. + BOSTON, 51 SLEEPER ST. & 5S PITTSBURGH ST. * CHICAGO, 
$525 W. ROOSEVELT RD. + CINCINNATI, 3253 FREDONIA AVE. + CLEVELAND, 13225 LAKEWOOD HGTS. BLVD. + DENVER, 4801 JACKSON ST.* DETROIT, 915 
FISHER BLOG. + HOUSTON, 6216 NAVIGATION BLVD. * LOS ANGELES, $340 E. HARBOR ST. + NEW YORK, 19 RECTOR ST. + ODESSA, TEXAS, 1920 E. 2ND 
ST.» PHILADELPHIA, 230 VINE ST. * PITTSBURGH, ROOM 239, HENRY W. OLIVER BLOG. ¢ ROCHESTER, 1 FLINT ST + ST. LOUIS, 3001 DELMAR BLVD. + SALT 
\ARE CITY, S26 W. OTH SOUTH ST.* SAN FRANCISCO, 1740 17H ST.*+ SEATTLE, 900 IST AVE. S.* TULSA. 321 N. CHEYENNE ST.* EXPORT SALES OFFICE, 
TRENTON 2, N. ¥. 
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| enough flexibility to prevent any 
cracking while curing or after ’ 

in hot-cold cycling. Carl y Me: 

Co., Inc., 2255 Barry Ave.. Bei ‘ 

geles, Calif. ree 

Circle No. 48, Reader Inquir or 


y Facility, Page 245 Publishe 


HIGH-VOLTAGE CONNECTOR 


Six-contact connector has a sea-level 
breakdown of 4000 volts rms sad 
current rating of 5 amp. High-voh. 
| age capacity is made possible }y 
| deep “wells” which surround the rh 
| dividual contacts and prevent arcing 
The make-first, break-last center Con. 
tact permits use as a ground, i 
viding an additional safety factor. 
Connector has an 8 oz max disen. | 
gagement force per contact without 
sacrificing millivolt drop, thus reduc. 

















KI 
into é 
comp 
tube, 
| with 
heav 
eyeli 
outs’ 
tion 
; tube 
a . 
raise 
=> : 
/ mall 
QR o ; 
} . mols 
MM & MP SERIES = of tI 
h This ultra-small dc relay occupies ; 
Cramped quarters less than 4% cu. in. mounting space! low 
don’t cramp the style of It’s stable under vibration and po | ing breakage encountered when con- KE) 
: ...plated to prevent corrosion. Oper- | tact forces are tre: : 
ADVANCE midgets and eee temecme tee: | Rt Sue se wo oo A 
ie oe i * )? . « 2 < a be 8 
miniatures. You can use tating: -5 amp. or 1 amp. ment provide positive polarization of the 
them on loads up to 5 | the unit. Two vibration rings with up | 
amperes continuously ... TQ SERIES aa matching detent action prevent acci- chi 
: ’ Only .94 cu. inches in size, yet this dental disconnection. [loods are avail- T 
and at three times their avon a —. ne ay able in either aluminum (with cable hi 
— : i combination up to . Mechani- 1. a ee a phi 
rating intermittently cally secured throughout, it's | =) - mold a —— a oe 
with complete safety. extremely efficient. Non - gassing onnector -” avallabie 1n mane , G 
‘ : insulation. Withstands 10G vibration. filled melamine, Plaskon reinforced ra 
They'll resist shock and Temp. range: —55° to +125°C. | (glass) alkyd 440A, and Orlon-filled a Sl 
vibration. ..stand up | diallyl phthalate. DeJur-Amsco Corp, the 
Ge [ «. 1 A ; 
under temperature MG & MF SERIES | Ts ce rm Blvd., Long Island f si 
. . You'll find them Endless uses for this midget AD- coe ee oe a 
er oon VANCE relay. It's engineered for high Circle Ne. 49, Reader Inquiry Facility, page 2% 
readily adaptable to any efficiency and low price. Operates in | 
. any position, with positive contact. gwar . mo 
mounting need... any Light vibration and shock resistance. ELECTRIC BRAKES, 
type of duty. Two-amp. or 5-amp. contacts. CLUTCHES 
Some examples: Hermetic enclosures on these types are impervious Line of electric brakes and clutches 
to varying climatic conditions...are sealed and carefully for industrial machinery includes a 
checked against leakage. brake featuring a replaceable facing 


Write for literature on any of the above series, 
or the complete ADVANCE line. 


ADVANCE ELECTRIC AND RELAY CO. 


2435-E NORTH NAOMI STREET, BURBANK, CALIFORNIA 
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Sales Representatives in Principal Cities of U.S. and Canada 
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POLYMERS 


Hermetic-Seal, Shock-Resistant Tube 
Sockets of Kel-F Polymer Cut Heat, 
Moisture “Fade-Outs’at High Altitudes 


KEL-F polymer plastic, molded 
intoa special metal base permitting 
complete enclosure of an electronic 
tube, provides this premium socket 
with a hermetic seal that defies 
heavy shock loads, extreme thermal 
eyeing and aging. Tube “‘fade- 
outs”, due to moisture condensa- 






MOLDING 
POWDERS 















tion and collection, are eliminated, FLUORO 
tube altitude “ceilings” have been CARBON 


raised significantly. 

Positive electrical insulation is 
maintained under all thermal and 
moisture service conditions because 
of the high dielectric strength and 
low RF loss characteristics of 
KEL-F polymer. 

The high impact and compressive 
strength of KEL-F polymer helps 
the socket withstand shock loads 
up to 100 G’s without cracking or 
chipping of vital insulation. 

The Eleco Corporation, Philadel- 
phia, Pa., injection-molds the com- 
plex socket from KEL-F polymer 
Grade 300. A metal tube cover with 
a silicone rubber gasket completes 
the assembly. 


PLASTIC 















DISPERSION 
COATINGS 


For further information ask for 
ipplication Report E-128 






TRIFLUORO 

CHLORO 
ETHYLENE 
POLYMERS 


Electronic ‘‘Memory’”’ Drum Insulated 
with Kel-F’ to Eliminate Carhonization, 
Wear Damage... Extend Service Life 


Two obstacles to efficient operation drum contact points. Zero water ab- 
—carbonization shorting and insula- sorption cuts moisture “shorts”, arcing. 
tion “wiping” onto vital contacts—are W. S. Shamban & Company of 
eliminated through the use of KEL-F Culver City, Calif., transfer-molded 
plastic as insulation in this special this new commutator of unplasticized 
commutator. KEL-F polymer Grade 300 for use in a 

High dielectric strength and heat special digital-type converter manu- 
resistance assure positive insulation factured by Genisco, Inc., Los Angeles, 
under all operating temperature and California. 
humidity conditions, prevent forma- go, surther information ask for 
tion of carbonization tracks between ipplication Report E-129 
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DESIGN and PRODUCTION NEWS 
Paper-Thin Insulator of KEL-F 


CONTINUED FROM PRECEDING Page 


—aiaa 


Polymer Solves Space, Precision 
“Specs” Problem in Microwave Cavity 


Found to be the only high-frequency 
dielectric capable of being machined 
to close tolerances in this .009” thick 
insulator, KEL-F plastic effectively 
prevents pulse leaks between cavity 
and probe. These units, producing hun- 
dreds of watts peak power output, 
depend largely on the insulator for 
their 0.0005% per °C temperature 
coefficient. 

The fluorocarbon’s high dielectric 
strength over a wide temperature range 
and its dimensional stability assure 
complete insulation in the limited space 
provided. Zero water absorption of this 
fluorocarbon guards the insulator 
against any changes caused by moisture. 

The precision insulator is machined 
from KEL-F polymer rod and installed 
in microwave oscillator assemblies by 
C.G.S. Laboratories, Inc. of Stamford, 
Conn. C.G.S. obtains its rod stock 
from the Resistoflex Corporation, 
Belleville, N. J. who extrude it from 
unplasticized KEL-F polymer. 


For further information ask for 


Application Report E-I27 





Leading molders, extruders and fabri- 
cators specialize in the production of mate- | 
rials and parts made of “‘Kel-F”’ ... each j 
month this column will spotlight several 
of these companies with their principal 
services and products. | 


| 
Booker & Wallestead, Inc. 
Minneapolis, Minn. 
Injection molding 
Compression & transfer molding 
(Specialize in short runs) 
i 


H & R industries 
Nazareth, Pa. 
Extrusion & injection molding 
Machining & forming 
Rod, tube, tape & strip 
Resistor sleeving 


Electronic Wave Products, Inc. | 
New York, N. Y. 
Sealing of film 
Forming 
Container liners; gaskets 


Reiss Manufacturing | 
Corporation | 
(Rway Synthetic Products Div.) 

New York, N. Y. 


Extrusion, compression & transfer | 
molding | 
i Machining & forming 
| Rod, tube & sheet 
vn & diaphragms 
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Recent Significant KEL-F 
Polymer Developments. . . 


Blending equipment is now coated with 
““‘baked-on”” KEL-F polymer disper- 
sions to eliminate wasteful sticking 
of special plastics during processing. 


Chemical inertness and non-stick 
qualities of coating have cut mainte- 
nance and contamination. 


Switch seals of the plunger type are now 
molded of fluorocarbon polymer to 
provide a hermetic seal that will 
withstand high altitudes and tem- 
peratures. 


Valve seats machined from KEL-F 
polymer rod stock are used in a 
special valve required in nuclear re- 
search. Non-porous, tough plastic 
effectively keeps active Helium iso- 
tope from diffusing through the seat. 
Low “cold flow” keeps seats smooth 
and undamaged even after many 
“high torque” closings. 


Covers for high-frequency components 
are compression molded of fluoro- 
carbon polymer for electrical insula- 
tion as well as maximum visibility 
of contained parts. High impact 
strength and resistance to aging 
eliminates need for special protective 
or reinforcing shields or guards. 


OFF THE PRESS,, 
Revise BUY ERS GUIDE? | 

listing KEL-F polymer | 
products. molders and fabri.| 
ators 
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and containing only three main parts: 
the field, the armature, and the re- 
Jaceable face. Adjustment for wear 
P automatic; other than change for 
wear, no maintenance is necessary. 
The electric clutch operates on a 
“sationary-field” principle, a method 
for inducing current into a rotating 
coil. No slip rings or brushes are 
required. 

Both the brake and clutch can be 


controlled either by pushbuttons, 
under the control of an operator, or 
automatically by electric switches, 
relays or other means. Both units are 
available at present in the 8 lb-in. to 
700 lb-ft. torque range. 

Applications include farm equip- 
ment, aircraft, textile, printing, com- 
munications, electronics and_ other 
equipment. Units can be used to 
synchronize machine motion, control 
indexing and positioning, interlocking 
for safety, or to simplify automatic 
control. Warner Electric Brake & 
Clutch Co., Beloit, Wis. 

Circle No. 50, Reader Inquiry Facility, page 245. 


PLATE-CIRCUIT RELAYS 


Suitable for plate circuit use and cur- 
rent and voltage sensing applications, 
line of relays uses snap switches to 
provide positive on-off switching ac- 
tion. Where required—for example, in 
frequency selective circuits—the on-off 
snap action is so sensitive that drop- 
out voltage or current is only 1 per 





cent of the pull-in voltage or current. 
This close over-lap action can be ob- 
tained with either constant current or 
constant voltage circuits. 

Available are two main groups: 
precision types for high accuracy and 
identical repeatability, and resistance 
to shock and vibration; and those for 
on-off duty applications where re- 
quirements are less critical. Typical 
is Type RL-516 (illustrated), a 1 
fom C (SPDT) model. It has a 

00-ohm coil and pulls in at 4 milli- 
amp and drops out at 2 milliamp. 
Coil resistance is up to 18,000 ohms; 
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RUGGEDIZED 
SEALED 


METER-RELAYS 


LOOK LIKE THIS:— 







VING AN. ‘KIN 
COILS 
WITH CONTACT 


SCHEMATIC 


DO THIS:— 


These two instruments will meet the physical dimensions—and environ- 
mental limits of shock—vibration—temperature—humidity—of similar 
specification relays and meters. Samples are being tested for compliance. 
Prospective users can have a list of deviations. 


Meter-relays are indicating meters with built-in relay contacts. One contact 
is carried on the moving pointer. The other is carried on a semifixed pointer. 
When the two pointers meet the contacts close and lock. Locking coil is 
wound directly over moving coil. Reset can be manual or automatic. It con- 
sists of opening locking circuit. Spring action in contacts kicks them apart 
forcefully. There are no pushers nor solenoids inside meter case. 

Usual meter ranges can be supplied from 0-20 Ua. to 0-50 A., or, 0-5 Mv. 
to 0-500 V. All ranges can be supplied either AC or DC except low milli- 
volts (under 0-250 Mv). These come only in DC because of limitations of 
instrument rectifiers. Higher voltage or current ranges are made with ex- 
ternal multipliers. 


Contact setting is adjustable from front to any point on scale arc. Or, it 
may be preset at any fixed point. Contact arrangements are (1) single high 
(2) single low (3) double, high and low. When used only as relays they 
can be made to operate on as little as 0.2 microamperes (3000 ohms) or 
0.05 millivolts (20 ohms). 

Bulletin 112 shows 11 circuits and lists components and specifications for 
meter-relays. Write or phone Bradley Thompson, Assembly Products, Inc., 
P, O. Box 191, Chagrin Falls 14,Ohio, telephone CHagrin Falls 7-7374. 
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sensitivity goes as low as 80 milli- 
watts. Joseph Pollak Corp., 81 Free- 
port St., Boston 22, Mass. 


Circle No. 51, Reader Inquiry Facility, page 245 


MINIATURE PENTODE 


Miniature pentode, Type CK6485 is 
capable of long life while operating 
under very small or zero cathode cur- 
rent. Electrically the CK6485 is like 
Type 6AH6, which has high mutual 
conductance and a good figure of 


merit. As a pentode, tube has follow- 
ing ratings: plate voltage, 300; grid 
No. 2 voltage 150; cathode resistor, 
160 ohms; and plate resistance, 0.5 
megohm. Transconductance is 9000, 
and plate current 10 ma. Overall 
length, including base, is 2% in. Ray- 
theon Mfg. Co., 55 Chapel St., New- 
ton 58, Mass. 

Circle No. 52, Reader Inquiry Facility, page 245 


SELF-RETAINING FASTENER 


Called the Self-Anchoring Speed Grip, 
fastener is a T-shaped nut, made of 
high-grade steel and preassembled 
into a spring steel retaining cage. 


They are placed into a panel hole by 
hand and pressed to locked, screw- 
receiving position with a hand tool. 
Once installed, it is impossible to 
rotate the nut or drive it out of 
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replacing GLASS 
with TEFLON 


TTT remy EL L O 
and Feed-Through Insulators 


@ Tough, resilient TEFLON 
made these miniatures possible 
—and BETTER—than glass-in- 
sulated components. 


COMPRESSION MOUNTING, 
without breakage. 


WITHSTAND SHOCK and vibra- 
tion in service. 


NO ADDITIONAL HARDWARE 
NEEDED. 


ASSEMBLY COSTS GREATLY 
REDUCED. 


THE PLASTIC'S "MEMORY" se- 
curely locks insulators perma- 
nently in place. Minimum pull 
test 10 lbs., insulator to deck, 
hardware to insulator. 


MINIATURIZATION is easily 
accomplished. 


SEVEN STOCK SIZES, including 
sub-miniatures, in both Stand- 
Off and Feed-Through types. 
Other dimensions feasible. 


WRITE for Chemelec Bulletin 
EC-1153. 


ae N: 


FLUOROCARBON PRODUCTS INC. DIVISION 
CAMDEN 1, NEW JERSEY 


ELECTRICAL MANUFACTURING 
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TTT remes De LVL Oa 
and Feed-Through Insulators 


@ TEFLON’s superior insulating 
characteristics made these 
miniatures possible—and 
BETTER—especially for high 
frequency, high voltage or cur- 
rent, high temperature service. 


HIGHER surface and volume 
resistivity. 

LOWER loss factor and dielec- 
tric constant. 

HIGHER dielectric strength. 


WIDER service temperature 
range (—110°F to +500°F). 


ZERO water absorption 
(A.S.T.M. Test). 


7 


9 


WON'T CARBONIZE under 
arcing. 


WON'T DC-plate. 


NON-FLAMMABLE, non-gassing, 
chemically inert. 


INVESTIGATE Chemelec Stand- 
Off and Feed-Through Insula- 
tors for superior service and 
lower assembly costs. 


SEVEN STOCK SIZES, including 
sub-miniatures. Other dimen- 
sions feasible. 


WRITE for Chemelec Bulletin 


EC-1153. , ws 
&% (ER 


FABRICATORS OF du Pont TEFLON, Kellogg KEL-F 
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AND OTHER PLASTICS 








its spring steel enclosure. Welding, 
clinching or staking operations are 
unnecessary. Designed to withstand 
excessive amounts of torque, they are 
recommended for applications where 
fasteners are in danger of being lost 
due to stacking, butting or rough 
handling of subassemblies. The fas- 
tener can be attached after any fin- 
ishing process, eliminating retapping 
or masking operations. Tinnerman 
Products, Inc., P. O. Box 6688, Cleve- 
land, Ohio. 


Circle No. 53, Reader Inquiry Facility, page 245 


AIR TOOL FOR 
TAB-MOUNTED CONTROLS 


Designed for mounting tab-mounted 
controls to the chassis, Type 14K-1 
Tab-Set tool is air-powered with two 
spindles that rotate in opposite direc- 
tions simultaneously, thereby elimi- 
nating any reaction to the operator’s 
hand. In operation, the control is in- 
serted into the panel, the Tab-Set 


spindles are placed over the tabs, and 
when the trigger is squeezed, the tabs 
are twisted into a locked position, 
holding the control firmly in place on 
the panel. The spindles automatically 
return to the starting position when 
the tool is removed. Operation is on 
60 to 90 psi air pressure. Wire-Wrap 
Div., Keller Tool Co., 1833 Fulton 
St., Grand Haven, Mich. 

Circle No. 54, Reader Inquiry Facility, page 245 


LACQUER FOR HIGH-IMPACT 
POLYSTYRENE 


Excellent adhesion to high-impact 
polystyrene is said to be a character- 
istic of Rez-N-Lac 475. Formula is 
said to contain a substance which 
alters the polarity of the polystyrene 
surface so that maximum adhesion is 
assured. Drying time ranges from 1 
to 5 min, depending on whether air 
or force-dry methods are used. 
Since the base resin used in the 
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A WIDE VARIETY OF 
SPRING AND COIL COM- 
BINATION, OPERATING 
POTENTIALS AND CON- 
TACT RATINGS. 
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OPEN OR CAN TYPE 
MIDGETS AND SUB- 
MIDGETS. 


How do you compare relays? Comparison can be 
made on the basis of craftsmanship, uniformity of 
performance, dependability . .. and AEMCO invites 
such comparison. Comparative quality is relative but 
absolute quality is more certain! 

We believe that the long and continuous servicing 
of more than one hundred top names of American 
Industry establishes the uniform dependability of 
AEMCO ‘Engineered’ RELAYS. 

If one of the hundreds of stock AEMCO Relays 
does not exactly fit your requirements, we will design 
and manufacture to meet your particular needs... 
to exceed your specifications! 


% POWER RELAYS 
% DELAYED MAKE OR BREAK 
% CIRCUIT CONTROL 


3x CURRENT AND POTENTIAL 
RELAYS 


So 


WRITE TODAY for complete information on AEMCO Relays 
fo meet your requirements and exceed your expectations! 


utomatic Electric. mre. co. 


$0 STATE STREET - MANKATO, MINN. 








lacquer is nontoxic 
used on products 
with the body. It is also water. 
and unaffected by soaps, oils fea 
alkalies. Applied by brush - eal 
it is available in clear as well as j 
range of transparent and opaque eal 
ors. Schwartz Chemical Co, 398 W 
70th St., New York. 
Circle No. 55, Reader Inquir 
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PROCESS TIMER 


Featuring one knob control, proce 
timer, the TSA-21. wil] contro] the 
timed simultaneous closing of a 
electric circuit and opening of a 
other. Suitable for equipment requir. 
ing adjustable timed operations from 
an initial impulse, the TSA-2] jp. 
cludes one set of time-opening main 
contacts and one set of electrically 
separate time-closing main contacts. 


a aes sean tip 
aa ana 





The trip point of the main contacts 
can be adjusted by an external knob. 
Also, each timer has a set of instan- 
taneous contacts which can be used 
either independently or as hold con- 
tacts for the timer solenoid. The time 
scale is calibrated from 0 to 100 per 
cent. Dimensions: 5%4 in. x 5% in. x 
8°42 in.; weight 634 lb. General Elec- 
tric Co., 1 River Rd., Schenectady 5, 
N. Y. . 

Circle No. 56, Reader Inquiry Facility, page 245. 


SERVO MOTOR 


Weighing 4.5 oz and having a 1.062 
in. OD, Type M-130 servo motor fea- 
tures a hermetically sealed stator pro- 
viding high operating stability, and a 
high torque-to-inertia ratio for rapid 
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think of CENTRAL 


ALL HEAD STYLES * ALL METALS 


: PRECISION PRODUCTS~ Many years of independent research in 
e recessed head design provide definite money-saving advantages to 
T users of Central’s “perfect impression” of the famous Phillips head 
x fastener. Centralized recesses, slotted to burr-free hairline tolerances, 


- vu are perfectly aligned with the driver to start right and seat tight with- 
, O out wobble or overdriving. 


. SALES ENGINEERING — whip the penalties of improper Phillips 


recessed fastener driving now and forever! Call in the nearby factory- 
trained Central man. He will gladly submit specific recommendations 
for prevention of costly surface disfigurement to insure mar-free as- 
semblies of finished products. 


2 
i 3 COMPLETE FACTORY STOCKS —write—wire—phone or tele- 
\- * * type Central at any of the three addresses listed below for quick deliv- 
a 1914 © 1954 ery of Central Phillips Recessed Fasteners from complete stocks of 
d SERVING standard items. 

INDUSTRY 

MORE THAN 





40S ANGELES CALIF CHICAGO, ILL. KEENE, N.H. § 





40 


YEARS 


ou Can Depend on Central’’ 


Se LCE OCU LETy 


3501 SHIELDS AVE., CHICAGO 9, ILLINOIS 
302° E. ELEVENTH ST., LOS ANGELES 23 , CALIF. © 149 EMERALD ST., KEENE, N.H 
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Kearfott Firsts 


1947 First with “Penny Size" Servo Motors 
938" diam. x 31/32” long. 


1948 First with Servo Motors in Navy BuOrd 
Sizes 15 and 18 featuring straight-thru bores and 
integral (“potted”) * stator-housing assemblies. 


1949 First with Navy BuOrd Size 11 Synchros 
featuring “potted"™* stator construction and 
straight-thru bores. 


1950 First with Navy BuOrd Size 11 Servo 
Motors featuring “potted"* stator construction 
and straight-thru bores. 


1951 First with Navy BuOrd Sizes 15 and 18 
Servo Motor—Rate Generator combinations fea- 
turing “‘potted”’* stator construction and straight- 
thru bores. 


1952 First with temperature stabilized Drag 
Cup Motor-Integrator Generator combinations in 
Navy BuOrd Size 15 featuring “potted"’* stator 
construction and straight-thru bores. 


1953 First with Servo Motor-damping Gener- 
ator combinations in Size 11 featuring “potted’* 
stator construction and straight-thru bores. 


1954 First with 3/4” Diam. “Penny-Size" Servo 
Motors and Synchros. First with .05% linearity 
Tachometer Generators in Size 18. First with 115 
volt Servo Motor Generator .980” in diameter. 
All Featuring “potted"* stator construction and 
straight-thru bores. 




























Original 
Thinking 
plus 
Precision 
Components 























3/4" DIA. SERVO MOTOR—FULL SIZE R500 SYNCHRO—3/4 SIZE 






















| RBO4 SERVO MOTOR-GENERATOR—|1 /2 SIZE 
Bia 


3/4" DIA. SYNCHROS—FULL SIZE 





*“Potted” construction for optimum performance 
at lowest cost. 







All items discussed and illustrated are in produc- 
tion—available to you for your prototype, pre- 
production or production systems. Write today 
for more detailed information. 









































KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, 
Servo and Magnetic Amplifiers, 
Tachometer Generators, 
Hermetic Rotary Seals, Aircraft 
Navigational Systems, and other 
high accuracy mechanical, 
electrical and electronic 
components. 






earfott 









Send for Bulletin giving data of 
components of interest to you. 






A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 








Prren van 


by KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 

ye + Sales and Engineering Offices: 1378 Main Avenve, Clifton, N. J. 

_ Midwest Office: 188 W. Rondolph Street, Chicago, lil South Central Office: 6115 Denton Drive, Dallas, Texas 
ee os ss West Coast Office: 253 N. Vinedo Avenue, Pasadena, Colif. ; 






ELECTRICAL MANUFACTURING 


acceleration and deceleration seryj 
The two-phase, 400-cycle motor is de. 
signed to be inoperative under sin 
phase conditions. A sloping aa 
torque characteristic provides : 
cous damping in control applicatio 
Motor characteristics include: * 
load speed, 6200 rpm; voltage, i: 
(fixed phase), 115-575 (contra 
phase); stalled torque, 0.63 a 
rotor inertia, 1.1 gm-cm?2. Infra Elee 
tronic Corp., 553 Eagle Rock hea 
Roseland, N. J. ; 


Circle No. 57, Reader Inquiry Facility 
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LOW-WATTAGE 
VARIABLE TRANSFORMER 


Designed for 50-, 100-, and 150-wat 
loads, Adjust-A-Volt 100BU variable 
transformer is easily installed in back. 
of-panel position. A toroidally wound 
hydrogen annealed auto-transformer 
Model 100BU will continuously de. 
liver any output voltage from 0 t 
above line voltage. Voltage is ad. 
justed with excellent regulation and 
no waveform distortion. 

Features of Model 100BU include: 
an extra-long brush spring whic 


maintains constant brush pressure 
during entire brush life; a safety stop 
on spring prevents burn-outs by mak- 
ing it impossible for brush-holder to 
contact the winding when the brush 
has completely worn down. LoRes 
alloy brush track plating eliminates 
deterioration of the commutation sur 
face. Specifications: single-phase, 60- | 
cycle, 120-volt input; output, 0-120 | 
volts, 1.25 amp, 150-165 va. Stand- J 
ard Electrical Products Co., 2240 E. 
Third St., Dayton 2, Ohio. 

Circle No. 58, Reader Inquiry Facility, page 24. 


GENERAL-PURPOSE 
STYRENE 


General-purpose styrene, said to com- 
bine higher plasticity with faster set 
up, is known as SMD-3500. Devel- 
oped for use on all types of injection 
molding machines, SMD-3500 is said 
to flow easily even through pinpoist 
gates and dispersion nozzles. The i 
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for easier application... 


, 
le. 
: . ® d Q ® e 
| New octuxtna and O)minorgo Composites 
ns, 
ide high mechanical h 
% provide high mechanical strengt 
n.; 
oC. ~ 
* | samples of these Johns-Manville purified 
* | asbestos electrical insulations now 
available for testing by manufacturers 
and motor repair shops 
att 
ble Quinterra Type 3-GR is a Class H electrical insula- 
ck. tion, good for operating temperatures up to 250C. 
nd, It is constructed of a silicone-saturated purified 
i. asbestos sheet with a backing of smooth, tightly 
- woven glass cloth. Type 3-GR combines exceptional 
ad. tensile and tear strength with the highest humidity and 
nd pyrolysis resistance of any asbestos type insulation. 
ie sii sn: a — 
ich 


Quinterra Type 5-GR and Type 5-GL are premium 
quality Class B purified asbestos electrical insulations 
treated to resist operating temperatures up to 150C. 
Both have exceptional tensile and tear strength, with 
lasting dielectric strength. Type 5-GR (duplex) is 
one sheet of Type 5 bonded to one sheet of glass 
cloth, Type 5-GL (triplex) is one sheet of glass cloth 
between two sheets of Type 5. 


Quinorgo No. 4000-GR and No. 4000-GL are 
economical Class B purified asbestos electrical insu- 





ure lations with exceptional tensile and tear strength and 
top thermal stability. No. 4000-GR (duplex) is glass 
ak- cloth backed with Quinorgo 4000. No. 4000-GL 
* to (triplex) is one sheet of glass cloth between two 
ush sheets of Quinorgo 4000. Both are untreated and 
- readily absorb commercial insulating varnishes. 
sur- a a 
wo. > 
7 
nd- 
EE SAMPLES OFFERED WITHOUT CHARGE 

These sample folders with description of the elec- 
26. trical and physical properties of Quinterra and 


Quinorgo composites are available from your 


insulation distributor. Or write Johns-Manville on 

your company letterhead indicating which type or 

types you desire. Address Johns-Manville, Box 
om. 60, New York 16, N. Y.; In Canada, 199 Bay St., 
Toronto 1, Ontario. 


INTERIOR VIEW 
TYPICAL OF ALL 
THREE FOLDERS 









a Johns=Manville ELECTRICAL INSULATIONS 
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Indifference — whether it’s under 
the “big top” or on the 
production line—is inexcusable 
and often fatal. You simply can’t 
afford to take chances with a | 
hard won reputation for quality | 
performance. That’s why we 

say it’s a pretty good rule to stick 

to a solder you know and trust 

... time-proved Kester Solder, 
constant in solder alloy and 

always a consistent flux formula. 


For the right Solder . . . the exact Solder you require . . . choose 
KESTER, the job-engineered Solder — 8 Fluxes in Core Solder, available in 
5 core openings. Also remember: Kester Solid Wire 
and Bar Solder, Kester “Solderforms’’ and separate Fluxes. 


WRITE TODAY for Kester’s NEW 78-Page 
Informative Textbook,’ SOLDER .. . its fundamentals and usage’’ 


KESTER 


SOLDER COMPANY 







4209 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY; BRANTFORD, CANADA 


creased ease of flow produces 5, 

relatively free from strains and i 
lines. “ 

The higher plasticity is said to 

able the molder to fill more cava 
and to mold larger pieces while aa 
the same cycle and pressure required 
for conventional general-purpose g 

renes. In one test, the number of 
cavities filled was increased fro: 

three to five. It was also observ 
to set up as much as 25 per cent faste 
than materials previously used, EMD. 
3500 crystal is said to possess a high 
degree of clarity, with both pals 
and uniformity of the colors being 
maintained. Bakelite Co., Diy. a 
Union Carbide and Carbon Cor 

Sales Correspondence Div., 30 E. 49 
St., Room 201, New York 17, N. Y. 
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TRIPLE-STACK RETAINING 
RING DISPENSER 


Dispenser automatically feeds three of 
manufacturer's crescent or E-shaped 
retaining rings at one time. Intended 
primarily for use with assemblies jn 
which more than one ring must be 
mounted, the dispenser has been de. 
signed to hold three rods of stacked 
retaining rings mounted side by side 
on a standard dispenser base. Rings 
are withdrawn by means of a special 
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applicating tool which has three fork 
heads set into a standard applicator 
handle. Both the dispenser and ap- 
plicator must be engineered for ind 
vidual applications. 

Feeding three rings simultaneously 
eliminates four motions: inserting and 
withdrawing the applicator twice for 
Similar to the 


each of two rings. 

standard dispenser, unit contains 
three standard bracket assemblies, 
each consisting of a bracket and 


spring rail, which are fastened with 
removable round-head screws to 4 
standard dispenser base. Procedure 
for loading the rings into the dis 
penser is the same as for single-stack 


ELECTRICAL MANUFACTURING 












































TT 





MOTORS 







SELECTIVE SPEED 


















A complete line of adjustable 
speed drives for coordinating all 











kinds of production processes. 


Write for Bulletin No. 11-1P1 
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SINGLE PHASE: 
} 
: Split Phase Induction—Y%, Y%, Ys H.P. 
Capacitor— Ys to 20 H. P. 
Repulsion start, brush lifting, 
induction—'2 to 72 H. P. 
Write for Bulletin Nos.: 

Split Phase ¢ @ @ce, evs 1-5P1 
of Capacitor . . « ce ce « I-IP3 
ad Repulsion Start . « « « 2-1P1 
ad 
in eseeodoeoeoeacooaoc ego @#@eoee*#eseeeeeeseseeeowe ee ecemcm8emUMUMUCOMUCUCUClUlU 
De 
. POLYPHASE: 
le Squirrel Cage Induction— 
gs Ye to 400 H. P. 
al Wound Rotor Motors—1 to 400 H. P. 


Write for Bulletin Nos.: 
Squirrel Cage, Drip Proof—6-1P 1 
Squirrel Cage, Splash Proof—6-1P3 





Wound Rotor—6-3P1 


DIRECT CURRENT: 


All capacities—Y% to 300 H. P. 
Write for Bulletin No. 10-1P1 





Motors listed above are available in Open 
Rated Drip Proof, Splash Proof, Totally 
Enclosed Fan Cooled and Explosion Proof 


sly 





Offices and Stock Points in Principal Cities 





ick 





nd frames—and with a dozen different methods of 
“ mounting. They are unusually quiet starting 
Ss and running and unusually free from vibration. 
eS, 
nd 
ith —>——__—, 
a | CENTURY ELECTRIC COMPANY 
- { | 1806 Pine Street, St. Louis 3, Missouri 
. S 
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Synchronous Motors—20 to 150 H. P. 


Squirrel Cage, Enclosed Fan Cooled—6-1P41 
Squirrel Cage, Explosion Proof—6-1P45 
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GEAR MOTORS: 


Ye to 15 H.P., single, double and 
triple gear reduction. 
Write for Bulletin Nos.: 


Ye to % HP. . 4-5P21-61 
Tto15 H.P.. . 4-1P31 





GENERATORS: 


AC, .63 to 250 KVA 
DC, .75 to 200 KW 
Write for Bulletin Nos.: 


AC, .63 to 250 KVA—18-1P21 
DC, .75 to 200 KW—18-1P1 





To CENTURY ELECTRIC COMPANY 
1806 Pine Street, St. Lovis 3, Mo. 


Please send me the following bulletins: 
(fill in numbers here) 


Grea in nis sie eahccteiainviiconsisascmicncsaepbinaiaiaasinialaaa taal Title 

COI sion ersesncccscnesescescessces conceseussessecsehateasanecsiaoenddintasninessinernsd samen pares eiaeanetaannnaee 
Address...... 

Ni iaicsicisccosaoecestdadoiiokiscsaseosbeahoidaginetenanelegtaataiisededantemaaae Zone............+ State 
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Specially Designed for 
Operating Standard A.C. 
Electric Shavers in 
Automobiles, Buses, 
Trucks, Boats, and 
Planes. 


Compartment 


PLUGS INTO 
CIGARETTE LIGHTER 
RECEPTACLE 
ON DASH 


$1935. 


LIST PRICE 
AL. 

§ OUTPUT 

' OUTPUT 

pe | go crcues | WATIAGE a | 


. gs ice” 


o eeollin’ ae 
INVERTERS 


for changing your 
storage battery 
current to A. C. 


ELECTRICITY 


Plugs into A 


Cigarette Lighter in_your_own car! 


Receptacle on Dash 


$2250, 


LIST PRICE 

ATR INVERTERS ... 
especially designed for operating 
standard 110 volt A. C.. 

@ TAPE RECORDER 

e WIRE RECORDERS 

e DICTATING MACHINES 

@ ELECTRIC RAZORS 


complete 
American TELevision  Ravio Co. 
Products Since 1931 


SAINT PAUL 1, MINNESOTA—U. S$. A. 





| thicknesses. Shakeproof, Div. 


units. Waldes Kohinoor, Inc., 47-16 
Austel P]., Long Island City 1, N. Y. 
Circle No. 60, Reader Inquiry Facility, page 245. 


QUARTER-TURN FASTENER 


Vibration-resistant one-piece quarter- 


| turn fastener, the Q-4, is a blind fas- 
| tener which, once snapped in place, 


is self-retaining in the outer sheet or 
panel. In a typical application, a Q-4 


was used to replace a special screw 


and a retained nut. Sizes are avail- 
able to accommodate various panel 
of Iili- 


nois Tool Works, St. Charles Rd., 
Elgin, Ill. 
Circle No. 61, Reader Inquiry 


Facility, page 245 


GROUPED ENCAPSULATED 
RESISTORS 


Available in one-piece molded resin 
body are groups of from 2 to 6 en- 
capsulated lug-type Riteohm resistors, 
arranged end-to-end. (Illustration 
shows three, five- and 
units.) Individual resistors are em- 
bedded in a resin whose coefficient of 
expansion closely matches that of the 
other materials of the unit. 


Grouped Riteohms are available in 
lengths up to approximately 3-in. In- 
dividual resistor units in the group 
can be obtained with ratings of %, 
¥%, and 1 watt (125 C ambient tem 
perature); resistance values range up 
to 1,950,000 ohms. Tolerances as 
close as +0.1 per cent are available. 
The resistors in the unit consist of 
enameled alloy resistance wire which 
is non-inductively pie-wound on rigid, 
steatite bobbins, and welded to the 
terminal. Ohmite Mfg. Co., 3613 
Howard St., Skokie, Il. 


Circle No. 62, Reader Inquiry Facility, page 245. 


your EXACT type 
BRUSH HOLDER 
We design: them 


@ INDUSTRIAL novell 
@ CRANE MOTORS 

@ HOIST MOTORS 

@ MILL MOTORS 

@ MINE MOTORS 

@ CONTROLLERS 

@ ROTARY CONVERTERS AC-p¢ 
@ RAILWAY MOTORS 





six-resistor | 


When your specifications demand 
BRUSH HOLDERS with high wearing 
qualities, low maintenance cost — pick 
from our more than 1,000 types, or have 
our engineers design your special type. 


TYPE PB-3048, industrial, shown is one 
of many designed and produced for spe- 
cific applications. . . . The ‘something 
special’ in BRUSH HOLDERS is pro- 
duced by the specialist. Ask FLOWER 


WRITE FOR CATALOG 4M 


aaa Ce) a eee 


1217 Spring Garden Street, Phila, 23, Pent” 
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simply squeeze 
like pliers, 
and presto... 


ALUMINUM "nse 1S KOLDWELDED! 


The Utica® Koldwelding tool KL-10 for lapwelding weighs less 
than 3 Ibs. It’s easily portable from job to job. Yet it does equal or 
better work than conventional welding equipment which costs more 
and is non-portable. 





You never saw aluminum outta so ae and Koldwelding employs no heat or electricity or flux of any kind. No 
easy! Photo shows .004 aluminum foil shielding just ° ons : ; : 
os come out of the UTICA® Lopwelder. special skill is required and no flash occurs. Welding is by pressure 


alone. Yet Koldwelds are as strong or stronger than welds made by 
any other method. 

One set of UTICA precision dies will Koldweld all gauges of foil 
from an over all thickness of .002 to .026, and other interchange- 
able dies will Koldweld sheets to a maximum thickness of .040— 
total weld .080. 





You get a real weld, not just a bond. Microphoto 
shows lapweld in .004 aluminum foil. Note Kold- 
welded area in center shows actual inter-molecu- 
lar flow of metal... both foil sheets become a 
single homogeneous unit (Photo made by Alcoa 
Process Dev. Labs., Welding Section, Project K-15). 


To get more facts and data on this new fype of weld- 
ing send today for Utica Koldwelding brochure. 





BUTTWELDS TOO 


UTICA® Koldwelding 
tool KB-14 for . butt- 
welding (above) 
makes perfect welds 
without heat; electri- 
city or flux in just sec- 
onds. Operates with 
many non-ferrous 
metals. 


Bean? eR F 












CCD 
UTICA KOLDWELD 


UTICA DROP FORGE & TOOL CORP., UTICA 4, N. Y. 
*“*UTICA*’ when used in connection with hand tools is a Trade Mark Reg. U. S. Pat. Off. 
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BIGGER THAN THIS CALL P MI. 
















Slip ring assemblies we have made meas- 
ure no more than .080” diameter by .450 
inches. We can make them smaller or 
larger, with more or fewer circuits. Many 
of our miniature slip ring assemblies are 
carried in stock and can save you develop- 
ment and die costs. Ask for booklet, “Minia- 
ture Slip Ring Assemblies.” 






































FOR SLIP RING ASSEMBLIES NO 




















ACTUAL SIZE 


1. Coin silver rings molded 
in melamine. 


2. Gold rings molded in 
nylon. 
3. Plated rings in cast resin. 


P M INDUSTRIES, INC. 


272 FAIRFIELD AVENUE 
STAMFORD, CONNECTICUT 





SE 


Laboratory 


and 
Engineering 
Equipment 


CRT RECORDING 
OSCILLOGRAPH 


Cathode-ray recording oscillograph 
Model CR-I, provides continuoys 
time-synchronized records of up to 
16 separate phenomena at frequen. 
cies as great as 50,000 cps. All chan. 
nels are recorded simultaneously op 
8-in.-wide photographic paper at 
chart speeds of 3 to 400 in. per sec, 
By means of the integral, single-swee 
circuits, the instrument’s eight duak 
gun cathode-ray tubes may also be 





directly photographed to ponias a 
simultaneous record of 16 phenomena 
at frequencies as high as 250,000 eps. 

Model CR-I contains its own power 
supplies, preamplifiers and deflection 
amplifiers, and recorder, housed in a 
single cabinet. Individual controls on 
all channels make the system adapta- 
ble to a wide range of signals during 
a single test run; series of push-but- 
tons are provided for rapid record- 
speed changes. 

Optically flat 3-in. cathode-ray 
tubes, a special optical system, and 
high record speeds combine to pro- 
duce continuous oscillograms (up to 
300 ft in length) with excellent reso- 
lution and clear readability at even 
the upper frequency limits. Precision 
timing lines of 1/10, 1/100 and 
1/1000 sec establish an accurate, 
common time-base. Wm. Miller I 
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Normal leverage puts the load on the pins at these points. Pins 
must have a high resistance to shearing — and every pin must 
stand up to plenty of abuse. Many manufacturers’ tests have 
proved Rollpin’s uniformly high shear strength. 





n - We urge you to test spring pins before you buy — for uni- 
9 formity of diameter and length, hardness, insertion and re- 
moval forces, and recovery of diameter, as well as shear 


strength. 
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a set screw 


consystent 
gtrength _.as important 


in the pin as in the socket 


The Moore Drop Forging Company, who manufactures the 
famous Craftsman wrenches for Sears Roebuck and Co., used 
stainless steel rivets to fasten the universal joint on their Flex 
sockets. Thorough testing, under all possible load conditions 
and drive angles, convinced them that Rollpin was stronger than 
the stainless steel rivet previously used. This led to a redesign of 
the joint with Rollpins replacing the rivets. Also, the spring ten- 
sion inherent in the Rollpin locking principle was used to pro- 
vide the “drag” that holds the socket head in angular position. 
The result . . . an improved product at lower cost. 

Dependability like this is based on the rigid ESNA® quality 
controls that insure consistent strength and mean reliable per- 
formance by every Rollpin. 

Moore Drop Forging Company was able to save assembly 
time, too. Rollpin is simply driven into holes drilled to normal 
production tolerances. It compresses as driven, locking itself in 
place by exerting pressure on the hole walls. In this case, the 
extra operation of spinning on a rivet head was eliminated. 





» ELASTIC STOP NUT CORPORATION 
ca OF AMERICA 


Dept. R29-1022, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastening information: 


C) Rollpin samples 


i 

| 

| 

| 

| (1) Here is a drawing of our product. 
, [] Rollpin bulletin 

| 

| 

| 

| 


| 
I 
| 
l 
What self-locking fastener would l 
you suggest? | 
| 
| 
| 
| 
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YOUR COIL 
Pails 








Framingham, Massachusetts, Framingham 7091 


Metropolitan New York, New Jersey: 
Jersey City, New Jersey, Journal Square 4-3574 


Upstate New York: 
Syracuse, New York, Syracuse 76-8056 


Northern Ohio, Western Pennsylvania: 
Cleveland, Ohio, Atlantic 1-1060 


indiana, Southern Ohio: 
Logansport, Indiana, Logansport 2555 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. 
Plant No. 2: 79 Chapel St., Hartford, Conn. 


7 Ten oe 


Our special machinery and high production methods work in com- 
bination with rigid quality control to provide you with the finest 
in coil bobbins at lowest possible cost. 


Your specifications are met to the most critical tolerances. Work- 
manship is precise and carefully inspected. You can order in 
quantity, in any size or shape, flanges of all types, and be sure of 
uniformity throughout. Only fine dielectric materials are used— 
kraft, fish paper, acetate, phenol impregnated or combinations. 


With Precision Bobbins you eliminate rejects, waste, loss of time— 
get better coils at less cost. Prove it to yourself! Send specifications 
for samples. Ask for literature. 


PRECISION LOW COST PAPER TUBES 


Order in any length, size, shape, I.D. or 
O.D. and in any quantity. Precision Paper 
Tubes are crush resistant and light weight, 
with excellent dimensional stability. They 
are fabricated to the same high standards 
governing Precision Bobbins. 


Send for samples and Arbor List of over 2000 sizes 


Sales Representatives in: 


Missouri, Southern Illinois, lowa: 
St. Louis, Missouri, Sterling 2318 
Maryland: 

Baltimore, Maryland, Plaza 2-3211 


Philadelphia, Camden: 
Philadelphia, Pa., Chestnut Hill 8-0282 


California: 
Pasadena, California, Sycamore 8-3919 


Canada: 
Montreal, Quebec, Canada, Walnut 2715 


CHICAGO 47, ILL. 
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struments, Inc., 325 North H 
Ave., Pasadena 8, Calif. alstead 


Circle No. 63, Reader Inquiry Facility Page 245 


D-C POWER SUPPLIES 
Closely regulated power 

with a wide range of ratings Cons} 

of Model 5-200-C (a slegi unit) 
and Model D5-200-C (a dual unit) 
Designed for laboratory and develo 
ment use, units have ratings rangj 

up to 500 volts d-c at 200 ma. The 
dual unit has a switch for series or 
parallel connection, making Possible 


combination ratings up to 1000 volts 
or 400 ma. 


Supplies, 





The single unit provides five differ. 
ent outputs; the dual unit, eight. 
Regulation on all units is 0.15 per 
cent output change per 10 per cent 
line voltage change, or 50 millivolt 
change, no load to full load. Ripple is 
less than 2 mv. Recovery time is 0. 
millisee max when full loed is applied, 
Maximum transient voltage is 1 volt, 
Net weight of the single unit is 4 
lb; of dual unit, 60 Ib. Units are de- 
signed for rack mounting. Dressen- 
Barnes Corp., 250 N. Vinedo Ave, 
Pasadena 8, Calif. 


Circle No. 64, Reader Inquiry Facility, page 245 


UHF GRID-DIP OSCILLATOR 
Grip-dip oscillator, Model 59-UHF 


megacycle meter, covers the range 





from 430 to 940 me. It incorporates 
an oscillator with a split-stator —_ 
capacitor, arranged so that a fix 

coupling point is at the center of the 
oscillator inductance. Coupling set 
sitivity is said to be excellent and grid 
current variation is minimal over the 
entire band. The oscillator output is 
either CW or 120-cycle modulated. 








HERE’S WHY... 


The Magnetics, Inc.“*Performance-Guarantee” on molyb- 
denum permalloy Powder Cores is a revolutionary con- 
cept in the communications and electronics industries, 
and opens the way to substantial savings in your produc- 
tion and assembly operations. The guarantee of per- 
formance to your specifications is your assurance that 
these Powder Cores are standardized to meet your circuit 
requirements. 

These Performance-Guaranteed Powder Cores cost no 
more—indeed, despite the fact that you have a guarantee 
of performance, they are sold at prices standard in the 
industry. You can’t afford not to investigate Magnetics, 
Inc. molybdenum permalloy Powder Cores. 


Keep in Mind These Advantages of Powder Cores .. . 


1. Low hysteresis and eddy current losses; 
9 


2. High electrical resistivity; 


3. Constant permeability over widely varying flux 
densities; 


4. Magnetic stability with dc magnetization. 


WANT THE COMPLETE STORY? ... 


Write us... on your company letterhead . . . we'll be delighted to if al i 

send you literature, delighted to answer specific questions. No ob- MAGHETICS ine 
7 o 
ligation, of course... . 


“Manufactured under a license agreement with Western Electric Co. . 


Dept. EM-13 BUTLER, PENNSYLVANIA 

































































Linear calibration is provided , it 


, a calibration point every 10 
é; ) me ; 
Was | | a Se ie Yo eS e wh WY @) re cles (individually calibrated); somal 
is better than 2 per cent. Application 
include measurement of resonant fre 


4 Py 

Automatic quencies of passive circuits; ag an 

auxiliary signal generator; and - 
wavemeter or heterodyne frequency 
° | meter; as well as use in adjusting 

Nn @ 8 A U to | a i ) @) Nn 4 wave traps, filters, and similar devices 
i Model 59-UHF is rated at 30 Watts 
: — and operates from 117 volts, g9 
cycles; it employs a separate oom 
supply and indicating unit, for con. 
venience. Measurements Corp., Boon. 

ton, N. J. 


rcle No. 65, Reader Inquiry Facility, page 245, 


WIDE-RANGE 
MICROVOLTMETER 

Called the Model A-23 Calivolter 
instrument provides a means of meas. 
uring the emf of voltage-producing 
vibration, pressure and seismic Pick. 
ups, as well as strain-measuring de. 
vices. It can be used to calibrate yolt. 
age detectors and _voltage-sensitive 
devices, including vacuum tube volt. 
meters, oscilloscopes, and _ sensitive 
relays. It may also be used for overall 
calibrations of recording systems. 
Also, it can be used to measure the 
frequency response of amplifiers, re. 
cording systems, transformers, and 
other devices. 





@ There is an “extra” Lewis Service many spring users don’t 
know about... it might be called: “packing for production” or 
“arranged for automation.” It’s simply the way in which Lewis 
Springs and Wireforms may be shipped to reach the production 
line ready for quick, time-saving handling and the most efficient 
assembly operation... by hand or automatic equipment. 

Working with customer’s production men, Lewis Engineers 
devise the packing method best suited to the job: Perhaps threaded 
onarod...on special holders... in envelopes... tied or grouped 
in bundles...and in many other different ways. 

If you use springs and wireforms, and have plans to further 
“automate” production we'd like to help you with our “extras” 
in Lewis Service. And, of course, top quality springs and wire- 









forms are our business. Send us your problem. Instrument has an accuracy of +% 
LEWIS SPRING & MANUFACTURING COMPANY per cent and will operate on any 
2646 W. NORTH AVE. . CHICAGO 47, ILL. 12-volt battery or oscillator (of suit- 

i | able frequency range) capable of de- 


- ees 4 8) 0 | livering 100 milliwatts into a 1000- 

4 « & rR i oe & g ohm load. Voltage range runs from 
' 10 microvolts to 10 volts in 5 con- 
tinuous ranges. Current range goes 
from 1 microamp to 10 milliamp in 
5 decade steps. Frequency ranges 
| from d-c up to 10 ke at +1 per cent 
| accuracy, and is useful to at least 20 
ke. There is no waveform error be 
| cause the thermocouple monitor in- 
dicates true rms value regardless of 
wave form. One thousand ohms is the 
maximum output impedance. 

The instrument is portable, weigh- 
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Pesco “‘coordinated-frame” electric motors pro- Pesco AC high frequency induction motors of 
vide you with several important advantages. the squirrel cage type are available in 1 or 3-phase 

First, they provide maximum power packaged __ types for 400-cycle operation at various voltages. 
in a minimum-sized unit to meet every installation These motors range from 1/100 to 9 horsepower 
and operating requirement from .01 to 11.0 at speeds up to 12,000 rpm. Motors are produced 
horsepower. in all types of enclosures for continuous or inter- 
Second, by using standardized Pesco parts ina Mittent duty. 

series of coordinated frame sizes, Pesco lowers When your electric motor requirement demands 
unit cost and greatly simplifies the stocking of | (1) dependable power, (2) minimum space, and 
service parts. (3) minimum stocking of service partsp—YOUR 

+h Finally, Pesco motors are supplied for DC or BEST BUY IS PESCO. 

any AC in a full range of voltages. DC motors are 

uit- available with Series, Shunt, or Compound wind- 

de- ings, 6 to 120 volts, 1/100 to 11 horsepower, and Call or write the Home Office, Bedford, Ohio for full 

00- speeds up to 15,000 rpm. information on these outstanding PESCO products. 

rom 

‘On- 

r0es 

) in bie al ss 

pent AGRICULTURAL INDUSTRIAL AIRCRAFT AUTOMOTIVE CONSTRUCTION EARTH MOVING 

2 PRODUCING THE BEST IN HYDRAULIC EQUIPMENT AND ELECTRIC MOTORS 

‘d PRODUCTS DIVISION BORG-WARNER CORPORATION 

the 24700 NORTH MILES ROAD : BEDFORD, OHIO 
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BURDICK ELECTROCARDIOGRAPH 
Made by THE BURDICK CORPORATION 
Featuring Standard Control Knobs 

By RAYTHEON 





ing 6% lb, measuring 8 x 8% x 4; 

The cast-aluminum case peosti 
complete shielding. Calidyne Co 75) 
Main St., Winchester, Mass. be. 


Circle No. 66, Reader Inquiry Facility, Page 245 { 
LOW-TEMPERATURE I 
J CABINET 
f Designed for occasional testing, wher T 
the power supply is limited o, be 
water is available for cooling freon P 


M AKE IT LOOK angi ; low-temperature test cabinet utilizes . 
. d 


dry ice as a refrigerant, which is 
placed in a holding tank and jm 











WO RTH TH E PRIC E mersed in brine. The brine is then 
circulated through cooling coils in the 
Z d 
wih STANDARD 
I 
CONTROL | 
F 
‘ 
70 Series KFA oO B Ss i 
Round \ 
by 
90 Series 
ain: ems Fine electric and electronic equipment 
is easier to sell when it looks like 
the money it represents. 
Raytheon standard control knobs | | 
add the appeal of custom styling at 
‘sane standard cost — make the outside cae si making possible close con- 
reflect the quality of the inside. trol of temperature tolerance through- 
out the range of the equipment. 
These injection molded knobs are Chamber has a range of from —65 
available in an integrated family of to 65 C. Temperatures can be con- 
54 items — ina choice of $1X basic trolled within 1 deg throughout the 
range. Cabinets are available with 





types and five widely used sizes. 


90 Series 
Skirted Pointer 


from 4 cu ft of test space and up, as 






Made of tough, durable ‘‘Tenite II”’ well as with simulated high altitude, 

(cellulose acetate butyrate) with | Power requirement: 115 volts, 30 amp, 

anodized aluminum inserts and dual | 60 cycles. American Research Corp. 

setscrews. All types and sizes 11 Brook St., Bristol, Conn. 

available in black with gleaming Circle No. 67, Reader Inquiry Facility, page 245 
15 mirror finish or with non-reflecting 

matte finish for government SHIELDED ENCLOSURE 


equipments. Also available in co ; 
= es si a ne Shielded enclosure employs  galva- 
1 nobD parts nized iron sheet panels for the better 


striking color combinations. | suppression of radio-frequency energy 


Write for complete information. at lower frequencies. Measurements 


Address Dept. 6120 EM, 
Raytheon Manufacturing Company, 
Equipment Sales Division, 


175 Series Crank 
Waltham 54, Massachusetts. 










DRESS UP YOUR PRODUCT o HACE 


STANDARD 
CONTROL 
KNOBS 
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took what's happening 


to secondary capacitors! 
iMPACT EXTRUDED ALUMINUM CASES APPLIED TO SECONDARY CAPACITORS 


The cost of fabricating steel cases and adequately 
rotecting them against corrosion has greatly re- 
stricted the use of small capacitors on secondary 
distribution circuits. 

Recent Alcoa advances in the impact extrusion 
process have removed these difficulties and acceler- 
ated the use of aluminum cases for this type of out- 
door capacitor. Westinghouse engineers, working 
hand in hand with research engineers from Alcoa, 
have eliminated the need for additional corrosion 
protection—and they have made a 20 per cent 
weight reduction at the same time. This new capac- 
itor, because it is aluminum, needs no paint—no 
upkeep—no maintenance. 

There are many opportunities for manufacturers 
to make use of the many advantages of aluminum 
and for the impact extrusion process to be put to 
good use—making their products lighter, more 


ALCOA 0 | 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 
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corrosion resistant, requiring less maintenance. 
Westinghouse has taken all these factors into 
account and applied them in a way to popularize 
the use of secondary capacitors, solving many prob- 
lems of power distribution associated with the 
rapidly growing use of room air conditioners. 

Alcoa played a vital role in bringing these product 
advantages to Westinghouse, supplying research 
and development engineers, process facilities and, 
in fact, completely fabricated aluminum parts. We 
stand ready to contribute these same services to 
you in the development or improvement of your 
electrical product. So, take advantage of the savings 
of the modern electrical metal—Alcoa® Aluminum. 
Call your local Alcoa sales office, listed under 
“Aluminum” in your classified directory, or write: 
ALUMINUM COMPANY OF AMERICA, 2090-K Alcoa 
Building, Pittsburgh 19, Pennsylvania. 



















































made in accordance wi ‘ig. 

Specification M1] ($4057 heliltay 
insertion loss to electric field jg , 
least 100 db from 14 ke to 1000 _ 
Insertion loss to magnetic field ; 
| equal to that for electric fields eae 
| 1 me: 102 db at 150 ke, decteasin 
at lower frequencies at the rate : 
| approximately 28 db per decade wit} 
| 9 db at 60 cps. ae 
Enclosure consists essentially of 24 
| gage galvanized-annealed iron sheets 
joined to rigid % in. electro-galya. 
nized steel channel frames, bolted at 


all seams, with r-f leakage furthe; 


minimized by the use of tensioners 
y lif | The enclosure is portable, in the as. 


sembled or disassembled state; panels 


“A real short cut for checking fuses” 


are interchangeable. Almost any t 


6 
: : ee y 
fl ] of service—ventilation, mechanical +s 
e electric power, or water—can be 6 


brought into the enclosure. Ace Engi. 
neering & Machine Co., 3644 \. 
Lawrence St., Philadelphia 40, Pa, 


Did you read the comments under 
the photos? They’re typical re- 
ports from Amprobe users in the 
field, telling us how much more 
efficient their work has become 
now that they can measure current | HOOK-ON VOLT-AMMETER 
and voltage instantly and accu- 
rately, with one pocket tool, with- 
out having to shut down equip- 
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volt-ammeter has a-c voltage ranges 
of 150/300/750 volts. It also has the 


Measuring 9% in. x 374 in. x 1% ¢ in, é 


ment. _ following a-c current ranges: 10/30 
Help to assure a correct installa- 100/300/800 amp. 

tion of your equipment in the field, | Designated Type AK-4, instrument 
better servicing, fewer complaints. | is capable of measuring current on 
Equip your field men, service men both insulated and non-insulated con- 
and dealers with an Amprobe. 10 | ductors without cutting the conducto: 
different models: from 10 amp and | or interrupting work. Design features 


250 volts to 1200 amp and 600 include scales __ that automatically 


volts AC, from $19.85 to $67.50. 


We can also make up custom 
ranges on quantity orders. Write 
today. PYRAMID INSTRUMENT 
CORP., LYNBROOK, N. Y. (Ex- 
port Div. 458 Broadway, N.Y. 14), 
world’s largest manufacturer of 
snap-around volt-ammeters. 


Amprobe 


snap-around volt-ammeters | | 
change when the range selector 


TTR ORSOTTCOR Cre | knob is turned, thus reducing the 
possibility of reading a wrong scale 
In measuring voltage the screw-in 
safety voltage leads are connected 
into recessed terminals for the pro- 
tection of the operator. Then, the de- 
sired voltage range and scale is se- 
lected by turning the selector knob. 
Uses include checking circuits, motor 
overloads, and determining moto! 
| starting and running currents. Accv- 
| racy is 3 per cent full scale. 
The hook-on assembly consists of 
a toroidal wound split-core current 
| transformer with directionalized steel 
| laminations. This current transformer 
| is connected to the d-c indicating i- 








4 






Pyramid Instrument Corp. 
Dept. EM104, Lynbrook, N. as 


Please send me the Amprobe service bul- 
letins checked below: 


(-] How to cut costs and land more jobs 


[-] How to boost service profits 


[_] Electrical servicing of hermetic units 


i tra = 





COMPANY__ 





b , ia ee 
% ¥ a 


' 
1 
! 
' 
1 
' 
i 
' 
| : [_] Trouble-shooting electric motors 
’ i 
; (ft 
' 
1 
i 
i 
1 
! 
i 
! 
1 
! 
‘ee: ; 
“can check appliance current at plug” { 


CITY _ZONE__STATE 
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Electronic Components Division 


STACKPOLE CARBO COMPANY 
St. Marys, Pa. 
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strument through a shunting resist; 
circuit and rectifier. General Electr 














Co., 1 River Rd., Schenectady 5, N.Y ° 
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Ajax Type A Semi-Steel D-C MILLIVOLTMETER 

and Type S Forged Steel a ; 

Couplings Features of d-c millivoltmeter, Model 
213-A include a stable zero (no zero. 
ing control required), direct polarity 
indication, a full-scale deflection of 
1.00 mv d-c. It also has a zero center 
movement with plus or minus defleo. 
tion; internal noise and drift js kept 
below 10 microvolts d-c. The d-c am. 

: lifier has a maximum gain of 
Ajax Type SP Shear Pin P . gam of 1000, 
low output resistance, and sté 
cilia p ind stable zero 
! 
} 
Ajox Type BO Bolt-On 
Coupling 
i [0 
> 
9\ 
Ajax Type M Mill Motor and gain. Operation is from a 115 | 


Coupling | volt 60 cps line; no damage results 


| from heavy input overloads. 
/ Model 213-A is useful in semicon- 
ae ductors and transistor studies, circuit 
’) \U design, transducer calibration, and 
6 bridge measurements. It can also be 
used as a low level amplifier driving 





cathode-ray and mechanical oscillo- 
Ajax Type BD Broke Drum graphs, pen recorders and alarm re- 
Coupling lays. Industrial Control Co., Wyan- 

danch, Long Island, N. Y. 
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Ajax No. 423-523 Couplings 
for full motor speeds 


Postcarps are provided on page 





245 as a convenience to the read- 


Ajax Dihedral Coupling er in obtaining Feature Article 





Reprints, additional data on New 


AJAX FLEXIBLE COUPLING CO. INC. 


WESTFIELD, N. Y. 


Components and Materials, manu- 


facturers’ copies of Literature for 
the Asking, and additional infor- 


mation on Advertised Products. 
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.. and still 


» Champion! 







: MACALLEN MICA 


D There is no adequate substitute for MICA the indispens- 

‘5 able dielectric, for no other insulating material stands 
up, electrically and mechanically, so well against heat, 
cold, moisture, oil and friction. Macallen Mica combines 
these qualities and guarantees uniformity, precision and 
dependability. 






when you think.of MICA ...think of MACALLEN 


BAY ROAD, NEWMARKET, N. H. ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 





CHICAGO: 565 W. WASHINGTON BLVD. ¢ CLEVELAND: 1231 SUPERIOR AVE. 
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permanent- 
magnet 
d-c motors 


BARBER 
RE 








chosen to drive 
National Instrument Co.’s 
coaxial lobe switches 


As a component of submarine detec- 
tion equipment on aircraft, the Coaxial 
Lobe Switch produced by National 
Instrument Co., New York City, must 
operate at high speed under carrier 
conditions at sea and environmental 
extremes. It is driven by a Barber- 
Colman type BYLM d-c motor as 
shown above. Since changing to this 
motor the manufacturer reports, ‘““The 
motor is very steady, has no tendency 
to vary in speed at constant load, does 
not overheat.” If you have a design 
problem calling for improved per- 
formance of switches, actuators and 
programming devices, investigate this 
compact new permanent-magnet d-c 
motor. 


Superior 
IN TWO Commutation 
FRAME SIZES Withstand Sudden 
Reversals 


WITH MAXIMUM 


OUTPUTS OF sig Dynamic 
raking 
30 mhp Meet Military 
and | Specifications 


Low Radio Noise 
Interference 


56 mhp 


Write for descriptive Bulletin F-4344 showing 
wide range of adaptations available to you 
with BYLM series Barber-Colman permanent- 
magnet motors. Bulletin includes characteristic 
curves, specifications, and application infor- 
mation. Get your copy now. 


BARBER-COLMAN COMPANY 
Dept. J, 1403 Rock Street, Rockford, Illinois 
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Literature for the Asking 





To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 245. 


MAGNETIC-PARTICLE 
CLUTCHES, BRAKES-—Brakes and 
clutches, operating on a magnetic- 
particle bond established between 
two surfaces, are described in an il- 
lustrated 4-page brochure. Since 
clutches transmit torque through a 
magnetic-particle medium, long life is 
made possible by elimination of 
mechanical wear. The brakes include 
preset and adjustable types. Princi- 
ples of operation, curves and other 
illustrations are included. Vickers 
Electric Div., Vickers, Inc. 
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SHOCK - MOUNT NEWS — Called 
“Shock and Vibration Control Notes,” 
house organ to be published quarter- 
ly, will deal with technical problems 
relating to shock and vibration con- 
trol. Included in first issue is a report, 
“Shock Mounts as Means of Increas- 
ing Validity of Shock Tests.” Other 
short articles and news notes, as well 
as listings of currently available liter- 
ature, are included in the 4-page 
publication. The Barry Corp. 

Circle No. 72, Reader Inquiry Facility, page 245 
METALIZED HERMETIC TERMI- 
NALS—Containing alumina ceramic, 
metalized hermetic terminals, de- 
scribed in an illustrated 4-page _ bro- 
chure, meet L5A_ requirements of 
JAN-1-10. Specifications are provided 
on types available with either solder 
terminals and eyelets or with threaded 
terminals, conforming to MIL-T-27 
torque specifications. Terminals will 
withstand immersion in 60-40 solder 
at 450 F for 1% min without destroy- 
ing metalized bond. American Lava 
Corp. 


circle No. 73, Reader Inquiry Facility, page 245. 


INDUSTRIAL GLASS PRODUCTS 
—Among the stocked industrial glass 
products described in a 16-page cata- 
log are oil-cup glass cylinders, low- 
pressure gage glass tubes, glass tub- 
ing and rod, and other products. 
Complete specifications are provided, 
covering dimensions, wall thicknesses, 
weights, and other data. Available are 
glassware made from standard flint, 
non-corrosive {(N-51A Kimble), and 
other glass. Friedrich and Dimmock, 
Inc. 
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MOTOR CONTROLS — Among the 
more than 27,000 items listed jin , 
140-page electric motor control caty. 
log are: magnetic starters and con. 
tactors, combination starters, contro) 
panels, drum controllers, and master 
foot and pressure switches. Design 
features, including use of dual yolt. 
age magnet coils, are described. Se. 
lection charts, specification tables 
wiring and outline diagrams, and 
other illustrations are included. Fur. 
nas Electric Co. 
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BRAZING MANUAL—Data for braz. 
ing shapes, sheet, castings, tubing and 
assemblies of copper, brass, steel, 
aluminum and cast iron, are contained 
in a small 24-page illustrated manual, 
Typical topics covered include prep. 
aration of tubings and parts for braz. 
ing, selecting an alloy, tubing con. 
siderations, aluminum brazing, and 
many other subjects. Included are 
tables listing physical properties of 
manufacturers alloys and _recon- 
mendations for joining metals. All. 
State Welding Alloys Co., Inc. 
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BOBBINLESS RESISTORS -— Illus- 
trated 2-page data sheet describes 
bobbinless non-inductive wire-type re- 
sistors, with emphasis on their com- 
pactness and lower cost. Tolerance of 
9 per cent may be obtained: regular 
tolerances are 40, %, %, and 1 per 
cent. Typical sizes and ratings are 
given, applications pointed out, and 
design features briefly discussed. Mon. 
son Mfg. Corp. 
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HOT EXTRUDED STEEL SHAPES 
—Availability of hot extrusions i 
stainless steels and high-temperature 
and other alloys is described in an 
illustrated 4-page brochure. New 
techniques make possible hot extr- 
sion of a wide range of contoured 
shapes, both solid and hollow. A¢- 
vantages in cost and time are pointed 
out, and suitability for special re 
quirements is discussed. Allegheny 
Ludlum Steel Corp. 

rcle No. 78, Reader Inquiry Facility, page 245 


PRECISION CAMS—With tolerances 
to +0.0005 in., precision cams de- 
scribed in an illustrated 4-page br0- 
chure are designed for a variety of 
computing and motion applications. 
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re (ine-linap Connections 
ymn- 
: of SAVE TIME—CUT COSTS 
ilar 
per They’re done in half the time. New power tool 
ad wraps wire around a terminal to make a permanent 
aa electrical connection without soldering. Eliminates 

costly hand wrapping and cuts material costs, too. 

245 Kasy to handle... tool is lightweight, nonfatiguing. 
ES 

in SOLDERLESS OR WRAP-AND-SOLDER 
ure | 
a Use of the Keller ““Wire-Wrap”’ Tool with recommended terminal 
ow F and wire size provides a permanent solderless connection that 
Tu- retains low-resistance contact under severe conditions of corrosion, 
red vibration and aging. 
Ad- When other than recommended terminals are used, the Keller 
ted ‘“‘Wire-Wrap” Tool saves time on wrap-and-solder connections. Bulletin 
Te No. 11 gives complete information—send for a copy. 
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Wine-Crap DWision xerr€r 1001 COMPANY, 1337 Fulton Street, Grand Haven, Mich. 





OCTOBER 1954 


















VMIYCALEX 


LT ae 


Substantial 


Price Reductions 


Wyealoy Al 
~ Telewielénung 
mmulotor 









































OS 
P 
° 
7 
he en ad Pd 


at o* 
Ps fd halal PO 






Important MYCALEX features— MYCALEX 


ELECTRONICS 


CORPORATION 


Under exclusive license 
of Mycalex Corporation 
of America 





Executive Offices: 
30 Rockefeller Piaza, 
New York 20, N.Y. 














Address Inquiries to 
General Offices and Plant: 
Dept 116 

Clifton soulevard 

Clifton, N.J. 





91 bb) 


fin erica 


Revised price lists are available now. 


Write for your copy today. 
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Described are two major Zroupingg. 
three-dimensional (two inputs) a 
single-input cams. Data are Provided 
on materials, sizes, construction and 
applications. Company facilities and 
design service are briefly describeq 
Ford Instrument Co. 
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HIGH - VOLTAGE RESISTORs _ 
Composition-film-type resistance coat. 
ing of Type MV high-voltage resistors 
is applied in helical form on a Ceramic 
tube. This and other construction fea. 
tures are described in an illustrated 
8-page brochure describing model, 
rated from 1 to 3 watts. Complete 
specifications, dimensions, and appli. 
cations are given. International Re. 
sistance Co. 


Circle No. 80, Reader Inquiry Facility, page 245 


MOTION CONTROL-—Shock mounts 
and other motion control units fo, 
industrial applications described in ap 
illustrated 12-page catalog include jp. 
strument mounts, well-type and roll. 
ing-joint machinery mounts, as wel] 
as bearings and bushings. Shock. 
mount construction makes use of rub. 
ber initially stressed in compression 
and designed to be worked under 
this stress. Applications and specifica. 
tions are given. The General Tire & 
Rubber Co. 
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BUTTON CERAMIC CAPACITORS 
—Designed for VHF and UHF appli- 
cations, button ceramic capacitors, de- 
scribed in Bulletin 605-A, are avail- 
able in many styles for coupling, by- 
pass, and feed-through applications. 
The shielded wafer construction is 
said to result in higher by-pass ef- 
ficiency than can be achieved with 
conventional dielectric tubes. Illus 
trations and complete specifications 
are provided. Sprague Electric Co. 
Circle No. 82, Reader Inquiry Facility, page 245 


HIGH-VOLTAGE CONNECTORS- 
Two-page data sheet describes Series 
800 high-voltage connectors equipped 
with 15 contacts, including three 
high-voltage center contacts which 
can be removed during wiring for 
convenience. Available molding com- 
pounds include mineral-filled mela- 
mine, Plaskon reinforced (glass) 
Alkyd for 40, and Orlon-filled diallyl 
phthalate. Cevered are electrical and 
mechanical ratings, as well as mount 
ing and clearance dimensions. Deut 
Amsco Corp. 
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ELECTRON TUBE _ CERAMIC 
SPACERS — Internal insulators for 
electron tubes are now being made 
available in thin, intricate shapes 
from pure steatite tale and synthetic 
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as This simple arithmetic gives you the right answer in phosphor bronze. 
- It adds up four good reasons for contacting Waterbury Rolling Mills 


on your next sheet or strip order. ‘\ 
I. QUALITY — Selected raw materials, metallurgical laboratory control 


* 
¥ protect and maintain the quality of every shipment. ‘\ 
od 2. ATTENTION — Waterbury’s flexible facilities and simplified organization % 
ee make it possible to give every order identical attention and close 
ch F follow-up. 
or 3. ASSISTANCE — Waterbury’s metallurgical experience and knowledge is 
n- available to help you on specific problems. 
a 4. DELIVERY — Close follow-up, simplified production control, more com- 
s) pact facilities expedite quick shipments. 
You can order Waterbury Rolling Mills phosphor bronze from the 
. office nearest you. 
. WATERBURY ROLLING MILLS, iNC. 
6 Established 1906 

Main Office: Waterbury, Conn. e Tel. Plaza 4-5131 
C New York Representative: J. A. Wilson Metal Products Co., 350 Madison Ave. © VAnderbilt 6-1246 
Or Chicago Representative: General Steel Warehouse Co., Inc., 1830 N. Kostner Ave. © BElmont 5-4266 
le Philadelphia Area Representative: John McNichol, 16 West Mill Rd., Flourtown, Pa. © WHitemarsh 8-1869 
e5 
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Allen-Bradley Co., producers of motor controls, use © 
several Artos CS-6 automatic wire cutting and | 
stripping machines in their Milwaukee plant. & 


3000 STRIPPED WIRE LEADS in one hour 
...€ach precision-cut with both ends per- 
fectly stripped. That’s the speedy pace set 
by the Artos CS-6 in producing wire leads 
up to 15 inches in length! Production 
rates vary in proportion to the length cut. 

Highly accurate machine operation reduces 
work spoilage to an absolute minimum. Errors 


due to the human element are eliminated. There 
is no cutting of strands or nicking of solid wire. 


PROVED PERFORMANCE 
Time-consuming hand stripping jobs which 
once were a bottleneck in many plants are gone 
forever. As a result, Artos automatic wire 
strippers are paying their way in the mass pro- 
duction of television and radio sets, electrical 


appliances, motor controls and instruments of 
all kinds. 


Plan now to cut wire stripping costs in 
your plant...with the high speed, automatic 
Artos CS-6. 


CS-6 CAPACITY 


Finished Wire Leads Per Hour: 
lengths to 15’, 3000; 64’’-97"’ lengths, 500. 


Stripping Length: 112" max. both ends. 
Cutting Length: max., 97’’; min., 2’’; special, %’’. 







high speed Ly 


AUTOMATIC Neha en exces” 


WRITE FOR Descriptive technical sheet tells how the Artos 
BULLETIN CS-6 can save you money, manpower and time. 









CUTS and 
STRIPS 
wire, cord 
and cable 
at speeds up to 


3000 


pieces per hour 


eee 
2-Conductor Twisted Wire 
Single Conductor Solid Wire 
—— Eee 
2-Conductor Parallel 
Stranded Wire 





~ 


SE 
300 Ohm Television Wire 
ec 

SJ Cord 


ee 
Heater Cord 


a a 


Braided Cord With 
Rubber Jacket 


Automatic Wire Cutting and Stripping 


NOINEFERING CO. 


2741 South 28th Street © Milwaukee 46, Wisconsin 
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ceramics. Described in an illustrated 
4-page brochure are the Properties 
characteristics and advantages of the 
various technical ceramics available 
for use as insulator bodies. American 

Lava Corp. 
rcle No. 84, Reader Inquiry Facility, Page 245 
AUTOMATIC CONTROL-—Entitled 
“Tools of Automation,” 12-page book. 
let shows in words and pictures how 
manufacturer's electric motors, ad. 
justable-speed drives and _ electronic 
controls are suited for a wide range 
of automatic control applications, ]]. 
lustrated case-histories are included 
Reliance Electric & Engineering (po, 
No. 85, Reader Inquiry Facility, Page 245 


GERMANIUM DIODES — Germa. 
nium diodes developed for operation 
at ambient temperatures between 75 
to 100 C, UHF mixer diodes, general. 
purpose types, and other models are 
listed and briefly described in a 4-page 
bulletin complete with curve and j. 


lustrations. International  Rectifie; 
Corp. 
Circle No. 86, Ré« er inquiry Facility, page 245 


MINIATURE HERMETIC TIME. 
DELAY RELAYS—Described in a re- 
vised bulletin are miniature hermet. 
ically sealed time-delay relays for 
either a-c or d-c applications. Time-de- 
lay settings range from 2 sec to 3 hrs. 
Design features, including availability 
of radio interference filtering are de- 
scribed, and characteristics listed. ]]- 
lustrations are included. The A. W, 
Haydon Co. 


No. 87, Reader inquiry Facility, page 24 


CONTROL KNOBS—Molded pinch- 
grip pointer knobs, as well as indi- 
cator, round, standard-ball and gen- 
eral utility knobs are described in an 
illustrated 4-page catalog. Molded in 
red, black, ivory and walnut, knobs 
are furnished in three insert hole 
styles. Dimensions and other specif- 
cations are provided. Romar Plastics, 
Inc. 

Circle No. 88, Reader Inquiry Facility, page 245. 


INDUSTRIAL LITERATURE 
GUIDE—Bulletin 100-C, containing 
14-pages, lists all current literature of 
manufacturer's Industrial Division. 
Numbers and titles are given for cata- 
logs, bulletins, and specification sheets 
on instruments, controls, valve and 
auxiliary equipment classified accord- 
ing to type. Included are bulletins on 
instrument technology. —_ Industrial 
Div., Minneapolis-Honeywell Regu- 
lator Co. 

Circle No. 89, Reader Inquiry Facility, page 24. 


SELF - LOCKING FASTENERS- 
One - piece _ self - locking machine 
screws, socket head cap _ screws, 










WITH (amar COLD-FLC))W 


BIG HEADS CURE BIG HEADACHES 





















Camcar Cold-Flow creates parts with hefty heads and slender 
shanks . . . forms them in one piece . . . eliminates the headaches 


of assemblies. 


And Cold-Flow eliminates another headache — cost — by 
reducing metal waste . . . forms “big-headed” parts from small 
diameter wire rather than cutting them from large diameter 


bars. 


From head to thread, Cold-Flow forms stronger parts. Metal 





grain smoothly follows the most intricate profile . . . is compressed 





at the surface for greater hardness and higher finish. 
TWICE ACTUAL SIZE 


Cold-Flow makes miracles in large or small parts . . . in most 


ae 


all metals . . . and in volume. 


Send us specs and samples. Or ask for a field specialist. 


TWICE ACTUAL SIZE 


Cancan COLD-FLO)W 


‘i 
" Camcar SCREW & MFG. CORP. 


45. ROCKFORD, ILLINOIS 
Telephone: 5-9451 @ Teletype: RK-8653 
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‘Seleniém Rectifiers-give years of 
‘trouble-free, maintenance-free 
service. Write for complete 
information. <- 





Sarkes Tarzian, Inc., 
RECTIFIER DIVISION 


DEPT. “* © 415 N. COLLEGE AVE., BLOOMINGTON, IND. 


In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535 
Export—Ad. Auriema, Inc., N. Y. C. 


Coatu-Kooled 


SELENIUM RECTIFIERS 
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threaded inserts, clinch nuts 
other types of screws and bolts mak 
use of Nylok design principle 
which the locking medium is a resi 
ent nylon pellet inserted permanenth 
in the body of the fastener, This and 
other design features, as well as pe. 
plete specifications, are given jp 7 
illustrated booklet. The Nylok Corp 
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TEFLON-ASBESTOS — Teflon-ashes. 
tos packings and gaskets, highly re. 
sistant to corrosive chemicals and ac. 
tive solvents, are the subject of , 
6-page folder. Available in the 
Chempac line is an interlocked braid. 
ing of braided asbestos with Teflon 
impregnation, Teflon-impregnated 4g. 
bestos gaskets and similar products 
Data are also provided on solid Teflon 
sheets. Johns-Manville. 

Circle No. 91, Reader Inquiry Facility, page 245 


ELECTRICAL CONNECTORS -~ 
Electrical plugs, receptacles and port. 
able cable assemblies, molded jp 
one integral unit of neoprene or simi- 
lar compounds have their advantages 
pointed out in an illustrated 8-page 
catalog. Specifications cover round 
plugs and receptacles, oval plugs and 
receptacles, lamp sockets, push-lock 
plugs for electrical welding, and other 
products. Joy Manufacturing Co, 

Circle No. 92, Reader Inquiry Facility, page 245 


TAPE RESISTORS — Adhesive tape 
resistors described in a small illus. 
trated brochure include _ precured 
types, a 5l-ohm coaxial terminating 
resistor, tape resistors applied directly 
to ceramic base plates to simplify 
connections, as well as uncured re- 
sistor tape. Construction details, rat- 
ings and military specifications satis- 
fied are among the topics covered. 
Operation is possible at ambient ten- 
peratures up to 200 C. Hansen Elec. 
tronics Co. 

Circle No. 93, Reader Inquiry Facility, page 245 


ELECTRIC POWER DRIVES-Ten 
design features of Klosd and Klosd- 
Tite electric motors, available in re- 
rated NEMA frame dimensions, are 
briefly described in a folder provid. 
ing complete specifications. Available 
are drip-proof, splash-proof, totally 
enclosed fan-cooled, and totally en- 
closed non-ventilated types. Dimen- 
sional drawings and other illustrations 
are included. Included are tables list- 
ing new and old basic dimensions, a 
well as dimensional drawings and 
other illustrations. Sterling Eleetrie 
Motors, Inc. 

Circle No. 94, Reader Inquiry Facility, page 245. 


DESIGNING PRECISION CAST 
INGS—Benefits and limitations of the 
lost wax investment casting proces 
(Continued on page 250) 
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tly Until recently, EAD’s expansion was the acquisition 
ify of more and more small plants clustered about our main 
building in Brooklyn. Sooner or later something permanently 
suitable to our growing needs had to be found... and our new 
ed, plant, in Dover, New Hampshire, is it. Now, under one Solving Special Problems 
m- tremendous roof — with more than 130,000 square feet of . 
CC working space occupied, and additional space available for Is Routine at EAD 
future needs — EAD has the elbow room to offer you better If your problem involves small 
service than ever on all your motor and blower requirements. rotating electrical _quipment, bring 
en In looking forward to still greater expansion, we recognize it to EAD. Our completely staffed 
the source of our progress — you, our customers and friends CORREO SER MIDI Ne AE 

: . ; our standard units or design and 
—and we shall strive to keep your friendship through constant produce a special unit to meet your 
development of newer and better rotating electrical equipment. most exacting requirements. 
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EDITORIAL REPRINTS 
How ‘To Get Them 


As manuscripts are projected for pub- 
lication in each issue of ELECTRICAL 
MANUFACTURING, the board of edi- 
tors determines which editorial articles 
are to be made available to readers in 
reprint form. 

Reprints of articles in this and pre- 
vious issues which are now available 
are briefed here and in the following 
pages, to help readers select those 
which they would desire for their files. 
Any regular ELEcTRICAL MANUFAC- 
TURING reader qualifies for one copy 
of all single article reprints, without 
charge. 

The numerals shown in reprint list- 
ings correspond to the numbers shown 
on postcards incorporated in the 
Reader Inquiry Facility on the oppo- 
site page. Readers should circle those 


REPRINTS NOW AVAILABLE 


Cold-Reduced Electrical Steels, Oc- 
tober 1954, 8 pages. Advantages in 
processing to producer and user are 
partly offset by certain magnetic 
deficiencies yet to be overcome. 


(113) 


How to Determine Response Time of 
Magnetic Amplifiers, October 1954, 
8 pages. Description of a graphical 
means for determining the speed of 
response of various designs of mag- 
netic amplifiers. Selection chart is 


included. (131) 


Electrical Contacts, August and Sep- 
tember 1954, 12 pages. Contact 
physics is covered in Part I; per- 
formance characteristics of three 
basic types of contact materials in 
Part II of this combined reprint. 

(138) 


Electrical Circuits for Weight Meas- 
urement, Parts I and II, August and 
September 1954, 16 pages. Sixteen 
basic circuits are presented and ex- 
plained to show how designers have 
adopted electrical weighing for au- 
tomatic contro] systems. (123) 


How to Suppress Radio Interference, 
September 1954, 20 pages. A spe- 
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numbers indicating the reprints de- 
sired and then mail the card to the 
undersigned. R. I. F. postcards will be 
processed by the publisher only if all 
information requested is given and is 
clearly printed or typed. 

If multiple quantities of these re- 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities, 
special quotation. 

MULTIPLE REPRINTS (reprints 
or compendiums into which are com- 
bined several separate articles on the 
same or related subjects) are available 
at the nominal prices indicated in each 
listing. Letters ordering these must be 
accompanied by remittances. Large 
quantities, special quotations. These 
multiple reprints are listed by titles, 


cial report detailing the effects that 
stiffer radio interference regulations 
are having on the design of all types 
of electromechanical products. In- 
cluded are sections on causes of 
interference, specifications and reg- 
ulations, measurement and means 
of suppression. (130) 


Physical Data on Commercial Silver 
Solders, September 1954, 4 pages. 
Thermal and mechanical properties 
of the available commercial grades 
are tabulated and related to ASTM 
and Federal and Military Specifica- 
tions. (136) 


Designing for Resistance to Shock and 
Vibration—Parts I and II, July and 
August 1954, 12 pages. Detailed 
analysis of causes of shock and vi- 
bration damage as derived from a 
Naval Research Laboratory evalua- 
tion program, plus specific design 
recommendations. (112) 


Boolean Algebra—New Tool for Cir- 
cuit Designer, August 1954, 4 
pages. Explanation of the funda- 
mentals of a mathematical ap- 
proach to the design of complex 
electrical control circuits, including 


a 
Cost of 
Single Subject Reprints 

No. of Number of Fages 
Reprints 4-12 16-32 
Gratis Gratis 
$2.00 $ 3.75 
3.50 6.00 
7.50 12.50 


—_—_—_—_—_—_——————— 





immediately following the single arti- 
cle reprint listings. 


John A. Campbell 
Director Reader Service 
ELECTRICAL MANUFACTURING 
1250 Sixth Avenue 
New York 20, N. Y. 


an example of its application to a 
basic circuit. (115) 


Cathode Followers as Control Ele- 
ments, August 1954, 8 pages. Oper- 
ation of the cathode-loaded am- 
plifier is described and compared 
with that of conventional plate 
loaded amplifier. Also discussed are 
industrial control applications fea- 
turing the cathode follower. (120) 


Symposium on Branch Circuit Protec- 
tion of Multi-Motor Machines, July 
1954, 12 pages. The viewpoints of 
five leading engineers on present 
and proposed NEC and JIC re 
quirements covering overcurrent 
protection for branch circuits of 
multi-motor industrial equipment. 


(116) 


Automatic Production for Electronics, 
July 1954, 12 pages. Review of fab- 
rication techniques and discussion 
of some basic design factors. (121) 


Designing Wiring Diagrams for Elec 
tro-Hydraulic Controls, July 1954, 
8 pages. Explanation of a logical 
procedure to be followed in the de 


(Continued on page 246) 
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READERS may avail themselves of 
this convenient prepaid postcard 
method of communicating with the 

blisher when ne informa- 
tion regarding what has been men- 
tioned, described, or offered in the 
editorial or advertising pages of this 
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Simply circle the numbers on a 
card corresponding to the 
numbers appearing in the items pub- 
lished in the following editorial 


departments: . 





New Components 
& Materials 
Page 154 


ti Current review of all new mate- 
rials, metals, parts and equipment 
that become component parts of 
the finished product. 


i! 


Literature for the Asking 
Page 236 


Listing of the new literature, 
printed matter and catalogs which 
provide basic information for those 


q engaged in the design engineering 

le of products. 

er- 

m- 

. Editorial Article 

€ . 

re § / Reprints — 

ea Page 244 

_ A complete listing of those editorial 
feature articles published in this 

. and past issues that are available in 

” reprint form for filing. 

ent 

re- ‘ 5 

ent _ Advertised Products 

of Print names of advertisers and page 

6) numbers of advertisements in space 
provided on card, if more informa-’ 

7 tion is sought about what is adver- 

6. tised, 

ab- 

ion 

21) 


Only those catds can be processed 
a are completely filled out and 
54 clearly printed or typewritten. This 


eard good only until November 30, 
cal "1954. 


de- 
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FIRST CLASS 
PERMIT NO. 43 


SEC. 34.9, P.L. & R. 
NEW YORK, N. Y. 





BUSINESS REPLY CARD 
Me Postege Stamp Necessary Hf mailed in the United Stetes 


POSTAGE WILL BE PAID BY— 


JOHN A. CAMPBELL, Director, Reader Service 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue, NEW YORK 20, N. Y. 


FIRST CLASS 
PERMIT NO. 45 
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NEW YORK, N. Y. 





BUSINESS REPLY CARD 
No Pestepe Stamp Necessary 1? mailed in the United Stefes 
POSTAGE WILL BE PAID BY— 


JOHN A. CAMPBELL, Director, Reader Service 
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1250 Sixth Avenue, NEW YORK 20, N. Y. 
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Reader Inquiry Facility: 


continued | | 


velopment of electrical circuits for - | 
controlling the operation of hydray. 
lic systems. (198) 


Recent Developments in Wire-Wound 
Resistors, June 1954, 8 pages, Coy. 
rosion resistance of sealed and yp. 
sealed wire-wound resistors, both 
precision and power types, com. 
pared. Epoxy resin-sealed 
and “cast” resistors described, (195) 


Carbon Brushes for Electrical Ma- 
chines, May and June 1954, 1g 
pages. Broad survey of current 
practice in brush applications re. 
lates design factors to o 
conditions on motor and generator 
commutators and slip rings. (126) 


Your Product — How Small? How 
Light? How Compact? June 1954 
20-page special staff report. Re. 
sults of extensive field survey of 
design trends and requirements in 
the reduction of weight, size and 
volume in diverse products. Mate- 
rials, components, and fabrication 
methods are discussed. (127) 


Mercury-Arc Electronic Drive. for $0- 
50 Hp, June 1954, 12 pages. De 
sign and performance characteris- 
tics of an adjustable-speed drive 
incorporating the newly developed 
single-anode Xatron tube are ex- 
plained in detail. This drive fills the 
gap between the smaller thyratron 
drives and high-power mercury-are 
of m-g systems. (110) 


Combined JIC-NMTBA Electrical 
Standards, May 1954, 16 pages. A 
composite of the Joint Industry 
Conference Electrical Standards for 
Industrial . Equipment, adopted 

March 1953, and the National Ma- 

chine Tool Builders’ Association 

Electrical Standards, adopted Jan- 

uary, 1954..- (140) 


Dielectric Strength of Solid Insulation, 
May 1954, 12 pages. Results of 
tests made at frequencies from 60 
cps to 100 mc on 22 materials, both 
ceramic and plastics, are inter 
preted in relation to design require- 
ments. (122) 

Relay Standards and Reliability, May 
1954, 12 pages. Summary digest of 


papers presented before the Sec 
ond symposium on Electro-Mag- 
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netic Relays, sponsored by Okla- 
homa A. & M. College. (124) 


ion of Graphic Control Panels, 
April 1954, 17 pages. The essential 
elements of and principal instru- 
ments and other components enter- 
ing into complex centralized process 
control panel boards are described 
and illustrated in great detail. (114) 


Flectro- Hydraulic Servo Systems, 
April 1954, 12 pages. The design 
of fast, accurate closed-loop con- 
trol circuits for machine tools using 
electrical sensing and hydraulic ac- 
tuation for high inertia loads. (111) 


Arcing Performance of Plastics Insu- 
lation, April 1954, 8 pages. Results 
of tests on various plastics dielec- 
trics made at Boeing Airplane Co. 
indicate what materials used in 
electrical component design will not 
sustain an arc under aircraft oper- 
ating conditions. (118) 


Human Engineering in Control Sys- 
tems, March 1954, 12 pages. Re- 
view of fundamental principles and 
considerations in the man-machine 
relationship; case histories. (132) 


Wide-Speed-Range Electrical Drives, 
March 1954, 8 pages. Available 
commercial types analyzed as to 
basic system, power, speed range 
and regulation; performance char- 
acteristics, advantages and _limita- 
tions are tabulated. (133) 


Magnesium Castings, December 1953, 
8 pages. Review of properties of 
alloys suitable for sand castings, 
permanent mold and die casting, 
production methods and typical ap- 
plications. (137) 


New Functions for Wire Terminals, 
October 1953, 8 pages. Eleven case 
histories show effective combina- 
tion of structural functions and 
solderless connectors to reduce cost 
and improve performance. (117) 


Multiple 
Reprints 


Printed Circuits, 71 pages, Multiple 
Reprint No. 8. Selection of 14 
articles dealing with mechanized 
witing techniques, beginning with 
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No. 5 in a series discussing why ASCO~™ means 
UCT re MUM Curacao livia Tice 


...Why 


Adequate Thermal Capacity’ 


ig vital in 


LE nS 


The transfer switch must be designed with 
adequate thermal capacity so that, in case of a 
fault, the contacts will remain closed long enough 
for overcurrent devices to operate. Without this 
capacity severe damage to the transfer switch and 
other circuit elements may result. 


The transfer switch should be capable of inter- 
rupting normal currents, including inrush or 
stalled rotor currents. It is not intended to open 
fault currents, nor is it designed for this purpose. 
Overcurrent devices on the service side of the 
Automatic Transfer Switch interrupt the circuit in 
the event of a fault. 


High thermal capacity is particularly important 
in high K.V.A. systems where a fault results in 
extremely high currents. On such systems it may 
be necessary to select a transfer switch on the 


| basis of short time rating rather than maximum 


load current (see chart). 


Time Delay on Momentary Outages 


Recognition of the increased K.V.A. of distribution 
systems has led to development of the ASCO 


| “Time Delay on Momentary Outage’ feature 


supplied as a built-in component of the ASCO 


| Transfer Switch. A Switch equipped with this 
| device will not open instantaneously under any 
| conditions. In the event of a fault this device 
| would prevent Transfer Switch operation until the 
| overload devices have cleared the circuit. 


Electromagnetic Effects 


| The configuration of the contact structure is also 
| vital in determining the ability of the switch to 


remain closed under fault conditions. During the 


| interval when high currents exist, strong magnetic 
| fields surround the conductors. These magnetic 
| fields tend to open the contacts. With the ASCO 


rugged mechanically-held design, no “‘contaet 


| opening” is possible. 


STANDARD ASCO AUTOMATIC TRANSFER 
SWITCHES HAVE HIGH THERMAL CAPACITY 
TO MEET FAULT CONDITIONS 


Switch Size 
_(Amperes) 


Short Time Ratings* 
; (Amperes) 
Not less than 
30-100 2,000 
125-300 15,000 
400-1,000 20,000 


*Current which the switch can safely handle for 
one second. 


There is good reason why ASCO 


Switches rate high in thermal capacity: 


1. Power opening and power closing by means of 
momentarily energized coil (1A) and powerful 
linkages (1B) provide ample contact pressure 
at current carrying contacts. 


- Contacts (2) have the extra bulk required for 
high thermal capacity. This bulk dissipates 
heat quickly—important in preventing temper- 
ature rise and oxidation of contact surfaces 
with subsequent welding. 


Summing Up: Automatic Transfer Switches 
transfer the connected load from the normal to the 
emergency supply when normal fails or is sub- 
stantially reduced. Upon restoration of normal the 
switches retransfer the load. The important differ- 
ences between designs is that Magnetically Held 
Switches depend on adequate line voltage for 
holding power and tend to open under fault condi- 
tions causing serious damage. ASCO Electrically 
Operated, Mechanically Held Transfer Switches 
have the thermal capacity to remain closed until 
the circuit is cleared. 


For further information on Automatic Transfer Switches, send for a reprint of the first 
four ads in this series and for Publication 502 explaining how to select this equipment. 

















































STAINLESS snc 


ae 
rs 


STOCK 4) 


All types and sizes of screws aaa 
(Phillips, slotted, hex head, a 
socket), bolts, nuts, washers, 
rivets, keys and pins 


Over 9000 items in stock means immediate de- 
livery from one source 


New Garden City plant now operating at fop 
speed and quality 
Unsurpassed facilities for quantity fabrication of 
specials 
A staff of seasoned engineers always available 
for consultation 
Pioneers in the manufacture of stainless steel 
fasteners 

WRITE NOW FOR FREE COPY OF 

FASTENER MANUAL P9 

MANUFACTURERS SINCE 1929 





SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY NEW YORK 





The Case of the 


FROZEN DRAINS 


soved by WATLOW “heat 
|The Case: commercial airlines 


began tiying at higher altitudes, the problem of waste 
liquids became an acute one. Because food liquids 
and other watery wastes froze in the drains, they had 
to be stored in the plane during flight. The result 
was loss of valuable room and dead weight that cut 
the carrying capacity of the payload. 









bate hat y 7 
— The Watlow Strip Unit il- ) 


lustrated here is now standard equipment on many i 
commercial airlines. Requiring little space of its own \ ; | 
(only 1” wide x 4” long, curved on a 34” dia., with 3% 
rating of 24v, 15w) this unit does the big job of 

keeping liquids from freezing and the drains free- 

flowing. 


Another case solved by Watlow Electric Heat. 







Since 1922 —Designers and Manu- 
facturers of Electric Heating Units 


rast f @ i 1362 FERGUSON AVE. 
SAINT LOUIS 14, MO. 


HOT PLATES IMMERSION BAND CARTRIDGE 


| 


| 
| 





silk screen printing of radio ¢ 
cuit elements on ceramic wha 
Other processes described include 
stamped wiring, and sprayed metal, 
plated and etched circuits and as 
sociated assembly methods. For “i 
notated list of articles see page 339 
of the June 1954 issue. $2.00 





Automatic Production, 72 pages. Mul. 
tiple Reprint No. 7. Selection 9 
12 articles published since 194g 
giving detailed data on automatic 
production systems, work handlin, 
methods, monitoring controls, auto. 
mation, tape - controlled machines 
and other related developments, Ap 
annotated list of contents was pub. 
lished in February 1954, page 394 


$2.00 


Applying Magnetic Amplifiers, 7) 
pages. Multiple Reprint No. 14 
Second edition of this populy 
booklet has been expanded to jp. 
clude four recent feature articles 
in addition to the series by Dom. 
hoefer and Krummenacher. For an 
annotated list of contents see Jan. 
uary 1954, page 286. $2.00 


Designing Servomechanism Systems, 
96 pages. Multiple Reprint No. §. 
Thirteen feature articles or related 
phases of design of feedback con. 
trol or servo systems and servo ap 
plications, including the series of 
four articles by Herst. For a com- 
plete list of the contents of this 
booklet see April 1954, page 358 

$2.50 


Engineering Testing as a Design Tool, 
76 pages. Multiple Reprint No. 4 
Twelve articles in a planned po 
gram covering instrumentation as 4 
function of product development; 
environmental testing, sound and 
vibration, measuring non-sinusoidal 
circuits, use of oscilloscope, vacuum 
tube voltmeter and high-speed pho- 
tography. $2.50 | 


Electro-Hydraulic Control, 56 pages. 
Multiple Reprint No. 6. Series o 
feature articles published in a com 
tinuing editorial program discuss 
ing significant steps in the develop 
ment of integrated electrical and 
hydraulic control systems. For a 
annotated list of the 10 articles is 
this booklet see January 1954, page 
277. $1.50 


Multiple Reprints at 

Quantity Prices 
Since handling expense is @ signif 

cant cost element in the distribution 

of these Multiple Reprints, grouping 

of orders makes possible substantial 
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Electrical Properties of Single-Ply Glass Fabrics 
Coated with Du Pont TEFLON” Tetrafluoroethylene Resin 


PRODUCT 3 MIL 5 MIL 6 MIL 8 MIL 10 MIL 14 MIL 
QUALITY CODE 403-108 405-112 406A-116 408-128 410-128 414-141 














METHOD OF TEST 

















































‘ul. 
of 
_ Surface arc resistance, SECe++eeeeeeseererseees 
ng Dielectric strength, 4’ electrode, v/m., GVQse40es >750 
Ito- Dielectric constant 60 cycles... sseeeseeeeeeece 1.8 
2 1,000,000 cycles.......2...- 1.7 
ub- Power factor, 60 cycles.....- eeeececevees sees 0025 
24. 1,000,000 cycles ..ccrcccccccces ,0009 
- Volyme resistivity, ohm-cm., room conditions: 1019 0-257 
72 0-257 
1A. Insulation resistance, ohms 
ar (96 hrs. at 90% RH, 35°C.)eeveseeee D-257 (Fig. 2) 
in- 
cles 
om- 
' an ° + a 
jan These properties-— plus corrosion resistance 
2.00 
| 
o 8 * & | 
a —make possible motor insulation that will be unaffected | 
. 8 
me by contact with acids or acid vapors | 
e | 
ap 
: of 
om- Because there is no known sol- accomplished without fear of softening insulation 
this vent for ‘“Teflon,”’ glass fabrics when the insulation is “Teflon” coated glass fabric. 
7 coated with “Teflon” are unaf- The excellent electrical properties over a widerange 
fected by practically all chemical of temperatures and frequencies, unusual heat re- 
ool agents—including boiling con- sistance, extreme toughness and mechanical strength 
. 4 \ centrated nitric and hydrochloric ake “Teflon” coated glass fabrics an outstanding 
pro- acids. electrical insulation. For further information on ways 
“ Where equipment is operating _in which these materials can benefit your products, 
7 in contact with corrosive mate- send in the coupon below for your free copy of 
‘idal rials or under corrosive atmospheric conditions, spe- | Du Pont’s technical bulletin on glass fabrics coated 
uum cial care is needed to prevent a burn-out or break- with ‘*Teflon.” 
a down. Cleaning dirty or gummy motors may be 
ges. 
sdf — OO $$ 1 
con . ‘ ! 
USS: Glass Fabrics Coated with E. I. du Pont de Nemours & Co. (Inc.) | 
slop- Fabrics Division, Newburgh, N. Y. ! 
and DU PONT Gentlemen: | 
r a I am interested in receiving your technical bulletin and other 
a5 iB T - » LL o h information on “Teflon” coated glass fabrics. The application(s) | 
page I am considering are | 
1.50 tetrafluoroethylene resin e | 
a e ¢@.¢@ ne Eh le 
Product of Fabrics Division ue 
Firm | 
pif Address 
ation £06. u. 5. pat. OFF - | 
“ BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY City —______"“State | 
n 4 
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Electric motor lamination Transformer lamination 


ARBIDE 


"DIE SPECIALISTS 


DESIGNERS and BUILDERS 


of 
Ground Sectional Lamination Dies 


\ ~C/ |] | \\ SO : y 


; Ao t 
- — 


Transformer PD \S 
» 


—«g Electric Motor 





The opportunity to study your next 
requirements for dies or integral 
die parts will be appreciated. 


The KEY to increased production and reduced 
costs is well-planned, efficient tooling. We have 
been able to effect major long-term savings for 
our customers by ideal die design and construc- 
tion made possible by our many years’ of 
specialization in the lamination field. Satisfac- 
tory results are further insured by pilot or test 
runs. Press capacity is also available for 
production runs. ' 


CLEVELAND FORM TOOL & BDEE co. 


1643 EDDY ROAD «+ CLEVELAND 12, OHIO 


Liperty 
1-4040 
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savings in cost per copy. For se 
shipments to one address, on 0 
accompanied by remittance, the fo} 
lowing prices per copy apply: , 


Title : 
Electro Hydraulic Control 1,09 0.85 
Servo System Design 1.25 1.00 
Magnetic Amplifiers 135 119 
Automatic Production 1.35 139 
Engineering Testing 1.50 195 
Printed Circuits 1.35 119 


Prices given above include shippi 
charges. Make checks payable to The 
Gage Publishing Company. Ordex 
can be accepted only when accom. 
panied by payment. 


Literature for the Asking 


(Continued from page 242) 


are discussed in pocket-size 14-page 
“How To Design Precision Invest. 
ment Castings.” Design principles are 
covered in detail, a material selection 
chart is included, and illustrated cage 
histories are presented. Midwest Pre. 
cision Castings Co. 

e No. 95, Reader Inquiry Facility, page 24. 


SYNCHRONOUS MOTOR ALTER. 
NATOR-Illustrated data sheet de 
scribes synchronous motor-alternator 
Model SA-40, designed for applica- 
tions requiring a source of single or 
three-phase, 420-cps current. Ratings, 
features and applications in servos, 
electronic controls, and other devices 
are covered. Electric Motors and Spe 

cialties, Inc. 
rcle No. 96, Reader Inquiry Facility, page 24. 
RADIO INTERFERENCE TESTERS 
—Six-page catalog on equipment for 
measuring radio interference describes 
noise meters, destortion analyzers, it 
nulse generators, attenuators and crys 
tal mixers, many of which comply 
with military specifications. Included 
are Models NF-105 and NF-114 noise 
and field intensity meters, which te 
gether cover the interference spectrum 
from 0.15 to 1000 me. Data provided 
covers design specifications, operating 
ranges, applications and accessories 

Empire Devices Products Corp. 
le No. 97, Reader Inquiry Facility, page 245. 


BRAIDED PACKING — Longer life 
and quicker sealing are among the 
advantages claimed for Lattice Braid 
packing, in an_ illustrated 8-page 
folder. Packing is braided internally 
as well as externally. Each strand 
passes diagonally through the 

of the packing at an angle of ap- 
proximately 45 deg. Specifications a 








INTERNATIONAL RECTIFIER 
lh 


El SEGUNDO 
» CALIFORNIA 


, 


ULE 


Applications 
addin 
al nT oan el ae 


AVAILABLE NOW! 

F INTERNATIONAL RECTIFIER 
plod lee ’ CORPORATION’s newly 
-o eameeecnbglagidkead , developed “RED DOT” series 
sige iaagieiaagiay of germanium diodes with 

‘ da eae superior forward and 

dabhanbelban a seh lahat - alii characteristics at 
nth ae temperatures to 100 C. 


> etal aha) a Fre] s ae Ave., El RHE Calif. - Phone: = angi 8- Port 
Chicago Branch Office: 205 West Wacker Drive- Phone: Franklin 2-3889 
New York Branch Office: 501 Madison Avenue: Phone: Plaza 55-8665 
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A Borthig Extra 
MG FLAG 


, BAKING VARNISH 


K-252-HF* 


*Tag closed A.S.T.M. Tester 


Here is a Borthig Extra for those shops that 
require a fine quality Baking Varnish with 
a High Flash Point. 


Made especially for these shops — Borthig 
K-252-HF* can now be obtained with a 
high flash solvent (100’ F Closed Cap). All 
the fine properties and stability of Borthig 
standard K-252 are retained to make 
K-252-HF an outstanding Baking Varnish 
with High Flash characteristics. 


Write today for information and samples. 


GE C¢. = €0., 


ioe = 


EAST RUTHERFORD, N. J., DEPT. C + P.O. BOX 115 








provided on Teflon, asbestos, flax, and 


cotton types. 


folder form, 


Case_ histories are in. 
cluded. The Garlock Packing Co 


Circle No. 98, Reader Inquiry Facility, page 26 


RUBBER GROMMETS ~—sS5 

tions on a line of rubber mmet 
given in a 16-page brochure in file 
includes the com 
Air Force-Navy Standard AN93} 


Grommet Series. 


SOLDER HAN DBOOK~—Eighty-page 


Available are 94 
basic sizes and a range of rubber, 
synthetic rubber, and silicone rubbe; 
compounds. Goshen Rubber Co,, Ine. 
Circle No. 99, Reader Inquiry Facility, Page 245 


comprehensive reference work, «sal 
. Its Fundamentals and Usage,” 
discusses: the nature of solder, solder. 
ing fluxes, flux-core wire solder, and 
external soldering fluxes. Other 

ters cover solid and special-type gg}. 
ders, and the application of solder. 
Included are such topics as: com 


der . 


position and 
efficiency of 
printed circuits, and many other sub. 
jects. Kester Solder Co. 
Circle No. 100, Reader Inquiry Facility, page 24 


use of solder, 
solder, 


soldering of 


IRON CASTINGS GLOSSARY-159 
technical terms pertaining to ferrous 
and non-ferrous castings are explained 
glossary. Defined are 
such words and terms as centrifugal 


in 


casting, 


a 36-page 


tigue-resistance, 
International Nickel Co., Ine. 
Circle No. 101, Reader Inquiry Faiclity, page 245 


arbitration, chilled iron, fa. 
and hardness. The 


MOLYBDENUM DISULFIDE LUB. 


RICATION 


—“Lubrication Properties 


and Industrial Applications of Pure 


Molybdenum Disulfide,” 


is a reprint 


of a four-page technical paper given 
before the American Society of Lubri- 
Stressed is a new 
concept of lubrication by solids. The 
role played by molybdenum-disulfide 


cation Engineers. 


is 


discussed 


Corp. 


le No. 102, Rea 


WELDING 


topics 


in 


detail. 


The Alpha 


jer Inquiry Facility, page 245 


DESIGN MANUAL - 
Pocket-size, 14-page booklet, “Manual 
of Design and Welding Engineering,’ 
discusses differences between good 
and bad joint design, types of joints 
possible, and their applications. Other 
include overlaying 
and hard-surfacing, selection of proper 
heating media and other topics. Ev- 
tectic Welding Alloys Corp. 

Circle No. 103, Reader Inquiry Facility, poge 245 


discussed 


MOTOR PULLEYS—New design o 
standard line of Vari-Speed motor 
pulleys is described in a 28- page ik 
lustrated catalog. Engineered for new 
NEMA frame dimensions, but also 
useful with older NEMA motors, the 
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To MOVE with less EFFORT 


“Positioning that tolerates no plus-0r- Wins ... 


no problem even ina 2500-mile-an-hour gale 


Within the foot-square throat of a new adjustable 
wind tunnel, adjusted by a device that has scores 
of amazing commercial applications, winds are 
generated to “fly” sleek scale models of tomorrow’s 
aircraft at speeds as high as 2,500 miles an hour. 


The throat of this supersonic wind tunnel can be 
quickly and precisely adjusted to an infinite variety 
of shapes to produce air speeds up to 2,500 miles 
an hour. A battery of 158 Agrot Ball-Screw 
Mechanisms moves up or down to flex a stainless 
steel throat lining to any shape desired...then holds 
that shape against the 40-mile-a-minute buffeting. 
The Agro Mechanisms we make combine the power 
or the speed of a steel screw with the friction-free 
rolling of steel balls, (illustrated at left in cutaway 


Cleveland Pneumatic 


Zo0€ Compang, awn No 5, omi0 | 


Department H-104 
BALL-SCREW MECHANISMS AIR-OIL IMPACT ABSORBERS 


World’s Largest Manufacturer of Aircraft Landing Gears 































drawing). Friction loss is held to less than 10% 
of the power input... motor size can be cut prac- 
tically in half with no loss of output; less space 
is required for motors; power costs are reduced. 


Highly precise positioning is an important feature 
of AEROL Ball-Screw Mechanisms. Precision threads 
and perfect balls provide metal-to-metal contacts 
that permit the assembly to move effortlessly and 
to position exactly at the desired spot... with no 


springiness, no drift, no rebound. 


ArEROL Ball-Screw Mechanisms designed to your 
requirements, can make a device move more easily, 
multiply its power, or lift a weight. They are doing 
similar jobs today for many industries. Write on 


your company letterhead for Booklet H-104. 


To CUSHION SHOCh 


@ CPT’s shock absorber principle 
combines pneumatic and hydraulic 
cushioning. It can control minute vibra- 
tions or tons of impact. It is the shock 
absorber for the largest aircraft landing 
gears (CPT is the world’s biggest manu- 
facturer of landing gears), and the same 
principles are often adapted to finger- 
sized units. May we discuss with you 
how to take the shock out of stopping 
or the motion out of vibration? 

























































FOR 


FOR YOUR 
REFERENCE FILE 


The Victoreen catalog 
providing reference 
data on Vibrator 
Power Supplies, Vi- 
! brators, Hi-Meg Re- 
sistors, Voltage 
Regulator Tubes, 
Electrometer and DC 
Amplifier Tubes, Spe- 
cial Tubes, Current 
Regulator Tubes and 
Counter Tubes is 
available on request. 





VICTOREEN SHOULD BE YouR | 
FIRST CHOICE 





The new Victoreen devel- 
oped carbon film resistors, 
encapsulated in inert, gas- 
filled, glass tubes provide 
high watt dissipation or 
high voltage capacity with 
unusually high stability 
and long life. The high 
performance standards of 
these new resistors make 
them especially desirable 
in avionic, sonic, radar, 
computor and television 
circuits. 


Whenever a circuit indicates a resistor for 
extraordinary high performance standards, 
specify Victoreen as your first choice for 
stability and long-life. From engineering, 
thru all manufacturing processes these re- 
sistors are made to the highest possible 
quality. To many manufacturers, the use 
of Victoreen resistors has meant the elimi- 
nation of costly field failures. 


VICTOREEN HI-MEG RESISTORS 


Resistor elements are vacuum sealed in 
glass tubes, which have been processed to 
maintain stability under high humidity 
conditions and artificially aged to maintain 
their characteristics, Such processing 
assures the accuracy needed in circuit appli. 
cations of very high impedance levels. 
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pulleys are available in eight ¢ 
ranging from 42 to 15 hp and in 
ratios up to 4:1. Features jp, 
spiral groove lubrication, Also avail 
able: Vari-Speed Jr. for 1% : 
applications. Reeves Pulley Co, tp 
circle No. 104, Reader Inquiry Facility Page 245 


ZIRCONIUM—Useful reference data 
included in 66-page “Facts About 
Zirconium,” cover its history and im. 
portance and _ lists its mechanical 
physical and chemical properties, Ad. 
ditional pages discusses its fabricg. 
tion, presenting information on mek. 
ing, forging, rolling, cold worki 
machinability and the joining a 
metallic and non-metallic materials 
with zirconium. An appendix ig jp. 
cluded. The Carborundum Co, 

Circle No. 105, Reader Inquiry Facility, page 245 


FLAME-RESISTANT POLYESTER 
RESIN—Preliminary data sheet de. 
scribes chlorinated, rigid-type poly. 
ester resins, Series MR-33, used 
primarily for the production of heat. 
resistant laminates and molding com. 
pounds where reduced flammability js 
desirable. Electrical and __ physical 
properties are listed and _ recom. 
mended catalysts for curing at room 
and low-temperature, as well ag at 
elevated temperature, are supplied, 
Marco Products Dept., Celanese Cor. 
poration of America. 

rcle No. 106, Reader Inquiry Facility, page 24 


Industrial Television Used 
for Control of Conveyors 


INDUSTRIAL TELEVISION has been cited 
as one of the five major new develop- 
ments in the conveyor industry. It is 
increasing by many fold the operations 
than can be supervised by one man, 
B. G. Schneider, assistant chief engi- 
neer, Chain Belt Company, said at 
50th Anniversary Meeting of the Mil- 
waukee Section of the American $e 
ciety of Mechanical Engineers in Sep 
tember. 

The possibilities for the application 
of industrial television are unlimited 
and without question a greatly expand- 
ed use of it with conveyor installations 
will be seen in the years to come. 

“By industrial television, contr 
through an operator's observation is 
greatly extended,” he said, “and more 
over it can be extended into areas of 
extreme heat, cold, chemical fumes, 
or other conditions which normally & 


clude the presence of an observer.” 
oo0 


The tape and parts pictured are 
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gives you the plus of 
R/M’s unmatched skill, 
experience, facilities 


It is difficult to write about Teflon without appearing to ex- 
aggerate. For in many different ways this almost magic plastic— 
the most important derivative of the new wonder chemical 
fluorocarbon—is making the seemingly impossible possible. 
Parts made of R/M Teflon have already brought many startling 
improvements to the electronics and electrical manufacturing 
fields. And everyone working with it senses that the surface has 


barely been scratched—that hundreds of applications remain to 
be revealed. 


There undoubtedly are ways in which Teflon can be profitably 
put to use in your own plant. So we have this suggestion to make 
to you: consider the properties of Teflon listed below—then 
get in touch with us if you think that any of them might make 
a contribution to your operation. We will fabricate parts to 
your own specifications or supply you with Teflon in the form 
of rods, sheets, tubes or tape. 


Properties 


High resistance to acids and gases even at high temperatures * Moisture 
absorption zero * Unaffected by weather * Excellent heat stability up 
to 500°F. in continuous operation * As tape, leaves no carbon residue 
along discharge path * High impact resistance * Nonadhesive * 
Stretches easily * Tensile strength 1500-2500 psi 


*Du Pont’s trade-mark for its tetrafluoroethylene resin 


RAYBESTOS-MANHATTAN, ING 


ASBESTOS TEXTILE DIVISION 
MANHEIM, PA. 


FACTORIES: Manheim, Pa.; No. Charieston, S.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsville, Ind.; 
Peterborough, Ontario, Canada 

RAYBESTOS-MANHATTAN, INC., Asbestos Textiles ¢ Packings * Brake Linings « Brake Blocks « Clutch 

Facings « Fan Belts ¢ Radiator Hose * Rubber Covered Equipment e Industrial Rubber, Engineered Plastic, 
and Sintered Metal Products « Abrasive and Diamond Wheels « Bowling Balls 
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) the oval-cover, 
| flat-back Pylet 


The new “OR” series Pylets with 
interchangeable features will meet 
all conduit fitting requirements for 
machinery wiring...plant mainte- 
nance...and new construction. 


® Accurate, ferrous alloy 
castings. 


® Tapered, machine cut 
threads. 


® Large, flat back area, 
easily drilled for secure 
mounting. 


® Roomy, smooth interior fa- 
cilitates wire pulling. 


Well-rounded edges pre- 
vent wire damage. 


®@ Self-retaining cover screws. 


Sold only through authorized 
distributors. 


Write for bulletin and names 
of distributors in your area. 


K 


SSD 





THE PYLE-NATIONAL COMPANY 


1388 North Kostner Avenue, Chicago 51, Illinois 


District Offices and Representatives in 
Principal Cities of the U. S. and Canada 


PLUGS AND RECEPTACLES * LIGHTING FIXTURES 
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Associations 


Symposium on 
Automatic Control 


Various aspects of automatic control 
will be discussed by nine lecturers at 
a six-evening-session Symposium on 
Automation, to be held Oct. 14-Nov. 
18, at the Philadelphia Electric Com- 
pany Auditorium, Philadelphia. 

Among the subjects to be discussed 
are: electronic auto-assembly (three 
evenings) and automaticity in the auto- 
motive industry. Scheduled lectures in- 
clude: Etched Circuits, by Donald 
Mackey, Radio Corporation of Amer- 
ica; Modular Approach to Mechanized 
Assembly, by Robert F. Henry, Amer- 
ican Car & Foundry Corp.; Automatic 
Wiring, by Semi J. Begun, Clevite- 
Brush Development Co.; and Recent 
Developments at the Ford Engine 
Block and Foundry Plant, by J. E. 
Cunningham, Wilson Automation Co. 

Jointly sponsored by the Philadel- 
phia sections of the Institute of Radio 
Engineers and the American Institute 
of Electrical Engineers, the lectures 
will be given on the eveninigs of Oct. 
14, 21 (tentative), and 28, and on Nov. 
4, 11 and 18. 

Additional information on the Sym- 
posium may be obtained from the In- 
stitute of Radio Engineers, Symposium 
on Automation, 1317 Spruce St., Phil- 
adelphia 7, Pa. 


Radio Fall Meeting To Cover 
Color TV, Transistors 


Developments in the field of color 
television, reports on applications of 
transistors, and a session on reliability 
contro] as a means of improving the 
quality of electronic devices will be 
features of the six technical sessions of 
the Radio Fall Meeting, to be held 
Oct. 18-20, Hotel Syracuse, Syracuse, 
N.Y. 

Held under the sponsorship of the 
engineering department of the Radio- 
Electronics-Television 


Engineers, and the Radio-Television 


Manufacturers Association of Canada, 
the meeting will include six technical 


sessions. In addition to a general meet- 


ing of the Retma Engineering De- 
partment, at which reports will be 
presented on the various activities of 
its sections and committees, 22 tech- 
nical papers have been scheduled for 


presentation. 
Among these are: 


Manufacturers 
Association, the Professional Groups 
Committee of the Institute of Radio 


“Contributing 
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Factors to Component Parts Reliabjlj 

and Extended Service,” by J. A. Goet? 
International Business Machines 
Corp.; “Statistical Design—A Means to 
Better Products of Lower Cost,” by R 
C. Miles, Airborne Instruments Labor. 
atory; and “Automatic Gain Control of 
Transistor Amplifiers,” by W. F. Chow 
and A. P. Stern, General Electric Co, 


First National Meeting 
Scheduled by Professional Group 
on Nuclear Science 


In recognition of the growing need 
for up-to-date information on the ap. 
plication of electronics to nucleay 
science, the Professional Group on Nv. 
clear Science of the Institute of Radio 
Engineers will hold its First National 
Annual Meeting, Oct. 6-7, Hotel Sher. 
man, Chicago. 

Held with the cooperation of the 
National Electronics Conference, the 
meeting will consist of four sessions. 
Accelerators and Reactors; Instrumen- 
tation; Foreign Reactor Technology, 
and American Accelerator and Reactor 
Technology. Papers will be delivered 
by scientists and engineers from this 
country and abroad. 


Wire and Cable Symposium 
to Meet for Third Year 


The Third Annual Wire and Cable 
Symposium, jointly sponsored by the 
Signal Corps Engineering Labora 
tories, Fort Monmouth, N.J. and by the 
Wire and Cable Industry, will meet 
Dec. 7-9, at the Berkeley Carteret 
Hotel, Asbury Park, N.J. 

The program will discuss various 
aspects of wire and cable materials, 
their characteristics and uses, construc- 
tion, and related topics. Further infor- 
mation may be obtained from H. L. 
Kitts, Coles Signal Laboratory, Fort 
Monmouth, N.J. 


ASME Sponsors 
Plastics Seminar 

The Metropolitan Section of the 
American Society of Mechanical En 
gineers is sponsoring a plastics semi 
nar, with the cooperation of the New 
York and Newark Sections of the So 
ciety of Plastics Engineers. 

At a Session to be held on Oct. 4 
talks will be delivered on: “Natural 
and Synthetic Rubber Products,” by 
D. E. Jones, American Hard Rubber 
Co.; “Silicone Rubber,” by Alex E. 
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FOR TODAYS 
COrAPACT 


MOTOR DESIGN 


ex 
% 


There are, as you know, new NEMA Standards 
for electric motors ... more power in less space. 


When you look for a new NEMA frame motér, » 
look for the one that is built.on a solid founda- 


tion...it carries the Fairbanks-Morse Seal of 
Quality. 


NG LR Te ABET 


Reaksd 


The Standards are new .. But the Idea Is Not 


Like the recent Fairbanks-Morse developments 
in other lines, the new F-M motor is the result 
of a basic engineering philosophy: More Per- 
formance in Less Space—a 120-year tradition 
at Fairbanks-Morse. Fairbanks, Morse & Co., 
600 South Michigan Avenue, Chicago 5, Illinois 


) FAIRBANKS-MORSE 


a name worth remembering when you want the best 


ELECTRIC MOTORS AND GENERATORS e DIESEL LOCOMOTIVES 
AND ENGINES « PUMPS « SCALES + RAIL CARS + HOM& 
WATER SERVICE EQYIPMENT « FARM MACHINERY + MAGNETOS 
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FURNAS 
ELECTRIC 


Wey Muy 


FOR STARTER CAPACITY 
NEVER USED? 


THE ANSWER TO THIS QUESTION COULD 
SAVE hard-earned dollars needlessly 
thrown away. 


When choosing from the widest range 
of starters in the 1-50 hp range, you 
save by selecting the starter matched to 
the job—with no wasted capacity. 


Furnas Electric starters—nine of them 
in the 1-50 hp range—are designed and 
built to match most applications. 


Save 2951. TODAY 


LIKE THIS 


Here’s an example of typical savings you 
can earn through proper starter selec- 
tion: for 10 hp service, for example, 
you'd select Furnas Electric Type YE 
rated for the job. This saves you up to 
25% on initial costs and 40% on space 
over a YF size 2 (rated 25 hp) normally 
selected for 10 hp service. 


All of the nine Furnas Electric sizes 
offer worthwhile savings. 


mpottant reatures 


Furnas Electric starters give you these 
additional benefits. Dual Voltage Coils— 
matched to motor voltage. Thermal Over- 
load Protection. Shallow Case for easy 
wiring. Durability to stand up under 
rough service. Arc Resistant Terminal 
Board. Arc Quenching Silver Contacts. 


Complete RANGE OF 


OTHER PRODUCTS 


Pressure switches for air and water ap- 
plications. Drum controllers for revers- 
ing, multi-speed and reversing multi- 
speed service. 


Write today for full story or contact our 
representative near you. Furnas Electric 
Co., 1024 McKee St., Batavia., Illinois. 


Oct. 1-2—Annual Meeting; Stand- 
ards Engineers Society, Hotel Had- 
don Hall, Atlantic City, N. J. 


Oct. 4-6—Tenth National Electron- 
ics Conference, Hotel Sherman, 
Chicago. 


Oct. 5-7—Middle Eastern District 
Meeting; American Institute of 
Electrical Engineers, Abraham 
Lincoln Hotel, Reading, Pa. 






Oct. 6-7—First National Annual 
Meeting; Professional Group on 
Nuclear Science of the IRE, in co- 
operation with the National Elec- 
tronics Conference, Hotel Sher- 
man, Chicago. 



























Oct. 11-15—Fall General Meeting; 
American Institute of Electrical 
Engineers, Morrison Hotel, Chi- 
cago. 
























Oct. 14-15—National Conference 
on Industrial Hydraulics; Illinois 
Institute of Technology and Ar- 
mour Research Foundation, Shera- 
ton Hotel, Chicago. 













Oct. 14-Nov. 18—Symposium On 
Automation (sessions on specified 
evenings); co-sponsored by the 
Philadelphia Sections of the IRE 
and the AIEE, Philadelphia Elec- 
tric Co. auditorium, Philadelphia. 






Oct. 18-20—Conference on Electri- 
cal Insulation; National Research 
Council, Pocono Manor Inn, Po- 
cono Manor, Pa. 



















Oct. 24-27—Semiannual Meeting, 
American Gear Manufacturers As- 
sociation, Edgewater Beach Hotel, 
Chicago. 


Oct. 25-27—Machine Tool Confer- 





Javitz, “Electrical Manufacturing”; 
and “The Elastomers and Non-Rigid 
Plastics,” by J. K. Honish, Bakelite 
Corp. 


NEC Plans Program 
of 88 Papers 


In the 21 sessions of the tenth 
Annual Electronics Conference, to be 
held at the Sherman Hotel, Chicago, 
Oct. 4-6, 88 papers will be presented, 
covering a broad field of electronic re- 
search, development, and industrial 
application. 

Among the topics to be discussed 
are electron-tube reliability; servo- 
mechanisms and control; and materials 


Calendar of Meetings 





ence; Subcommittee on Machine 
Tools, AIEE, General Industry Ap- 
plications Committee, Hotel Stat- 
ler, Detroit. 


Nov. 1-5—Thirty-sixth National 
Metal Congress and Exposition: 
American Society for Metals; Ip. 
ternational Amphitheatre and Pal- 
mer House, Chicago, II. 










Nov. 8-l1l1—Annual Meeting, Na- 
tional Electrical Manufacturers As- 
sociation, Haddon Hall, Atlantic 
City. 


Nov. 12-13—National Symposium 
on Quality Control and Reliability 
in Electronics; IRE Professional 
Group on Quality Control and 
Electronic Technical —_ Group, 
ASQC, Statler Hotel, New York. 











Nov. 15-17—Tenth Annual Meet- 
ing; Magnesium Association, Hotel 
Chase, St. Louis, Mo. 


Nov. 18-19—Sixth Annual Elec- 
tronics Conference; Institute of 
Radio Engineers, Kansas City Sec- 
tion, Hotel President, Kansas City, 
Mo. 
















Nov. 29-Dec. 2—First International 
Automation Exposition; 244th Reg- 
iment Armory, New York City. 


Dec. 2-7—Twenty-first National 
Exposition of Power and Mechani- 
cal Engineering; sponsored by 
American Society of Mechanical 
Engineers, Commercial Museum, 
Philadelphia. 


Dec. 7-9—Third Annual Wire and 
Cable Symposium; co-sponsored 
by the Signal Corps Engineering 
Laboratories and the Wire and 
Cable Industry, Asbury Park, N. J. 























and control. Other sessions will be 
concerned with magnetic amplifiers, 
microwaves, information and statistical 
theory, computers, solid-state devices 
and circuits, and other topics. 

Typical of the papers to be pre 
sented are: “Low Power Pulse Trans- 
formers Utilizing Ferrites,” by Michael 
Geroulo and Lawrence Hobson, 
Sprague Electric Co.; “Noise in Com 
position Resistors,” by G. T. Conrad, 
Jr., National Bureau of Standards; and 
“A 400 CPS Magnetic Amplifier for 
A-C Servo Application,” by R. 0. 
Decker and W. F. Horton, Westing 
house Electric Corp. 

Scheduled luncheon addresses it- 
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ad Sleeve bearings in many de- 

or signs and sizes; cast bronze 

0, bushings; bimetal rolled bush- 
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you could make 
your own beverages... 





But there are better ways to get wine 
than by treading grapes in the bath tub. 


And it’s the same with coils. It’s per- 
fectly possible to make your own — but 
we at Coto-Coil can usually do it for you 
faster and better. At lower cost, too— 
because we give you the benefit of nearly 
40 years of coil design and manufac- 
turing experience. We use automatic 
equipment that saves time, and the most 
modern testing devices. We know the 
best types of materials for each type of 
coil. 

All in all, we can save costs for you. 
Better get in touch with us! 

Coto-Coil Company, 63 Pavilion Ave- 
nue, Providence 5, R. I. New York 
Office: 10 East 43rd Street, New York 


17, N. ¥. 
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Packs Big Switch Rating Into Small Switch Size 


Long famous for miniaturizing electrical controls, 
“Diamond H” now packs U. L. approved ratings up to 25A. 
and 2 H.P. at 240 V. into a series of toggle and push button 
switches whose bases measure only ®%4” by 7440” by 1°46”. 

For portable tools, panelboards, home workshop power 
tools, power amplifiers, light industrial machines, vacuum 
cleaners and similar applications demanding utmost reliability 
over long service life along with the smallest possible size, 
new Series 1400 switches are available in all standard ratings 
and up to 1% HLP. at 120 V., 2 H.P. at 240 V., and to 25 
amperes at 120 and 240 V., A.C. only. (Ratings to 30 A. on 
special order.) 

A unique method of actuating the pivoted rocking arm of 
the contact mechanism by a specially insulated spring-loaded 
roller provides positive pressure in all positions and smooth 
action without lag or hesitation. Toggle switches available 
single pole, single throw (dummy terminals optional) and 
single pole, double throw (two and three position and 
momentary one or both sides). Push button switches single 
pole, off and on, and momentary double throw, no off. 


For complete details, write for Bulletin B6 


THE HART MANUFACTURING COMPANY 


211 BARTHOLOMEW AVE., HARTFORD, CONN. 


Coto ‘> Coils 
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clude one by Dr. A. N. Goldsmi 
editor emeritus, “Proceedings ri rs 
IRE,” on “The Importance of Techn, 
cal Symposia,” and another by Dr 
J. W. McRae, president, Sandia Co . 
on “Engineers in Society.” ™ 
Dr. J. E. Hobson Heads 
Eta Kappa Nu 


_ Dr. J. E. Hobson, director of Stay 
ford Research Institute, has taken a 
fice as national president of Eta Kap 
Nu Association, electrical engines 
honor society with some 22,000 nal 
bers throughout the world. He wil 
preside at the Society's Golden Annj. 
versary convention at the University 
of Illinois, Oct. 15-16. 

Dr. Hobson obtained his doctorate 
at California Institute of Technology 
was director of the Department of 
Electrical Engineering at the Univer. 
sity of Pittsburgh and _ professor of 
electrical engineering at Illinois Inst. 
tute of Technology. He was directo; 
of Armour Research Foundation fo, 
4 years before assuming leadership of 
Stanford Research Institute in 1948, 


RETMA Selects 
Committee Heads 


As chairman of its Television Com. 
mittee for the fiscal year 1954-55, the 
Radio-Electronics-Television Manufac. 
turers Association has re-appointed Dr. 
W. R. G. Baker, General Electric Co, 

The committee makes recommenda 
tions on Association policies concem- 
ing television. During the past year it 
directed its attention primarily to the 
color television standards developed 
by the National Television System 
Committee and approved by the Fed- 
eral Communications Commission, 

To head up its Industrial Relations 
Committee, RETMA selected Robert 
Sprague, Jr., Sprague Electric Co, 


AWS to Review Latest 
Welding Developments 


Reports on the latest developments 
in welding and its uses will be featured 
at the National Fall Meeting of the 
American Welding Society, Nov. 14, 
Chicago. Fifty-seven papers covering 
all phases of welding will be presented 
in 19 sessions. 

The fifteen hundred welding, design 
and other engineers expected to a 
will hear papers on the welding of & 
tanium, zirconium and molybdenum, 
as well as on resistance welding 
other topics. Additional papers will 
cover recent advances in copper 
silver brazing. 

Highlight of the technical sessions 
will be the Adams Lecture, to be pie 
sented by William L. Warner, Water 
town Arsenal, Watertown, Mass., @ 
“The Toughness of Weldability.” at 


Write for 


Engineering Preference ! 


Data 


1924 


FANSTEEL METALLURGICAL CORPORATION, NostH CHICAGO, ILLINOIS, U.S.A 
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this session a number of other ps 


awards will also be presented for out 
standing contributions to welding 
Midwest Computer Engineers 


Form Group 


Formed in affiliation with a simil 
West Coast council, the Midwest Sim. 
ulation Council is a new technical 
group drawn from engineers con. 
cerned with the development and 
manufacture of electronic computing 
equipment. 

Aim of the organization is the any 
change of new ideas and techniques 
concerning analog computer utilization 
and application. 

Robert Howe, department of aero. 
nautical engineering, University of 
Michigan, has been elected chairman 
Officers of the organization are work. 
ing closely with a steering committee 
consisting of Charles Edwards, Bendix 
Research Laboratory; Gunther Mar. 
tin, Ford Motor Co.; A. C. Robinsin 
aircraft laboratory, Wright Air Devel. 
opment Center; Gale Bond, Armour 
Research Institute; and Richard Web. 
er, Cincinnati Milling Machine Co, 





| | Ron quantity molded 1954 WESCON Breaks 


All Records 


? ‘ ~ a 
at mechanical parts The increasing importance of elec. 
| yee tronics on the West Coast was indi- 
| es wet? with individual cated by the attendance of more than 
: PRE 23,000 engineers, scientists and other 
See specialists at the 1954 Western Elec- 


a 7 
precision tronic Show and Convention, held re- 


cently in Los Angeles. 


° . This registration figure succeeded 
eee for parts of iron, brass, nickel, last year’s by almost 10,000, with more 
e than 2800 attending technical sessions 

tungsten alloys, and silver at which 115 papers were delivered. 
Co-sponsors of the event were the 
@ Why machine or cast small, intricate parts? Los Angeles and San Francisco See- 
. ae tions of the Institute of Radio Engi- 
Superior can produce quantities of accurate parts neers, representing the 7th Region and 
at a very low cost per piece by powder metal- the West Coast Electronic Manufac- 

- : ‘ —_— turers’ Association. 
lurgy. Every piece of a run will be uniform in size, 


strength and density. Superior can make alloyed ASM Research Medal 
Bestowed on Umstattd 


metal parts to fit your application, recommending 
i en shaht eacteriel terthe tob wheve ta wind At its annual banquet in Novem- 
2 i - 54 _ on ye r ber, the American Society for Metals 
Consult Superior first. will present the 1954 ASM Medal for 


the Advancement of Research to 
' . ‘ William E. Umstattd, president, Tim- 
Send us your blueprint and specifications. ken Roller Bearing Co., Canton, Ohio. 

Recipients of the Medal must be an 
executive in an industrial organization 


SUPERIOR CARBON PRODUCTS, INC. | whose principal activity is the produe- 
9115 GEORGE AVENUE ‘ CLEVELAND 5, OHIO tion or fabrication of metals. In addi- 


j 
| tion he must, over a period of years, 
| have sponsored metallurgical research 
| or development and helped to advance 
the arts and sciences related to metals. 
Mr. Umstattd received the award as 
the chief sponsor for fundamental re- 
search at Timken, which has resulted 
| in improved strength of steel at hi 
temperatures and many new products. 
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Changing details of power-plant 
design on a Kodagraph Auto- 
positive Paper print saves hours 
of redrafting 


Toledo Edison Company reports on its use of Autopositive— 


“One saving after another since 1947" 


Shortly after Kodagraph Autopositive Paper was introduced, 
the Toledo Edison Company, Toledo, Ohio, began exploring 
its possibilities for engineering drawing reproduction. 

Here was a revolutionary photographic intermediate paper 
which produced positives directly from positives—no nega- 
tive step. It could be exposed in standard print-making equip- 
ment... processed in standard photographic solutions. Entire 
operation in ordinary room light, too. Jobs which had been 
difficult and costly became easy and economical—Kodagraph 
Autopositive Paper costs only a few cents a square foot. Some 
typical savings at Toledo Edison which you can duplicate 
are listed here. 


(1) Old prints and intermediates reclaimed. No time lost retracing. 
Autopositive Paper strengthens weak line detail, cleans up back- 
grounds. Toledo Edison now can get intermediates which have 
dense photographic black lines on an evenly translucent paper 
base. Original quality or better! 


a Autopositive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 
a aaa MAIL COUPON FOR FREE BOOKLET —————————— — — 


EASTMAN KODAK COMPANY 


Name Position 
Shows all the ways 
you can save with a 
Kodagraph 
Autopositive Paper. icicle ci ethene __ Zone State 
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haat Industrial Photographic Division, Rochester 4, N. Y. 
Gentlemen: Please send me a copy of “Modern Drawing and Document Reproduction.” 


(1) Opaque originals no problem. Many of Toledo Edison’s forms, 
charts, operating maps, etc., are on opaque stock—some two-sided. 
Data is added to these in pencil or by typewriter. Then Autoposi- 
tive reproductions are made and used to produce the direct-process 
prints needed for distribution. The 1954 Annual Budget, for ex- 
ample, was reproduced in this manner. Autopositive saves time 
and dollars for all departments. 


Print-making simplified. Toledo Edison runs Autopositive inter- 

mediates at uniform, practical speeds in its direct-process machine 

. gets sharp prints time after time. Autopositive lines do not 
smear, smudge, or lose density. 


(1) Drafting shortcuts. An Autopositive print is made of a drawing 
which has to be altered. The obsolete detail is eradicated or scis- 
sored out, and another Autopositive is made. New design is then 
added, and the job is completed without redrafting. 


C) Photo-lasting file copies. Toledo Edison also finds that Auto- 
positive intermediates will not turn yellow or become brittle. . . 
are ready to produce sharp, legible prints whenever needed. 
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TIME DELAY RELAYS 


5900 Series: For time delay or 
interval timing in ranges from 
0 to 10 minutes. 


look to 


PAE 





















INTERVAL TIMERS 
8006 Series: Times intervals from 
60 seconds to two weeks with 
exactness. oN 






ELAPSED ‘ 
TIME INDICATORS 
5700 Series: Registers passage of 
time in minutes and tenths of 
minutes and hours with mathe- 
matical regularity. 






















TIMING MOTORS 


Compact HAYDON Timing Motors 
that can be operated continuously 
in any position drive all HAYDON 





Timing Devices. HAYDON spe- 
cializes in timing; engineers and 
builds only timing components; 
has the “know how” to put time 
to work for you. 
















ne 


TAKE TIME NOW to write for the 
name of your HAYDON Timing Specialist, 
and for HAYDON Catalog. 



















HAYDON 


AT TORRINGTON A SUBSIDIARY OF GENERAL TIME CORP. 


HAYDON Manufacturing Company, Inc. 


2534 ELM STREET, TORRINGTON, CONN. 





HEADQUARTERS FOR 


TIMIN 












(1) Send me “Electric Timing Devices” catalog. 
[LJ Send me name of HAYDON Timing Specialist. 
NAME 
TITLE 

g COMPANY 
2 co. appress 
& cirTy 
t 
-~ 


ZONE___STATE 


*Trademark Reg. 
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U.S. Patent Office - 
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Engineering 


Standards 





Aluminum and Aluminum-Alloy 
Welding Rods 


Filler metal for inert-gas metal-ar 
welding aluminum has been standard. 
ized by a tentative specifications, js. 
sued jointly by the American Society 
of Testing Mz aterials (B 285) and the 
American Welding Society (A5.10), 

These specifications include alumi. 
num and aluminum-alloy welding rods 
and bare electrodes. The rods are fo; 
use with gas, carbon-arc, atomic- -hy- 
drogen and inert-gas metal-are (nop. 
consumable electrode) welding proc. 
esses. The bare electrodes are used 
with the inert-gas metal-are (consump. 
able electrode) welding process. 

Twenty-two classifications of filler 
metal are established by these speci- 
fications. This includes all the com. 
monly used aluminum and aluminum. 
alloy filler metals. 

A table gives the chemical] analysis 
of the different classifications. Stand. 
ard sizes and lengths, packaging re. 
quirements and standard tests for veri- 
fying conformity of a given filler metal 
to the standard requirements are also 
provided. 

An Appendix, included as an aid in 
selecting the most suitable filler metal, 
contains information on the use of 
each classification for joining different 
base metals with the different welding 
processes. 

Copies of the Specifications can be 
obtained at 25 cents each from the 
American Society for Testing Materi- 
als, 1916 Race St., Philadelphia 3, Pa., 
or the American Welding Society, 33 
West 39th St., New York 18. 


International Electronics 
Component Standard 


The International Electrotechnical 
Commission (IEC), composed of na- 
tional committees of 30 member na- 
tions, has issued a 32-page standard, 
entitled “Basic Climatic and Me 
chanical Robustness Testing Proced- 
ure for Components,” for testing elec- 
tronic parts used in communication 
and electronic apparatus. 

U.S. approval of the new Standard, 
designated Pub. 68, has been an- 
nounced by Leon Podolsky, chairman 
of American Standards Association 
Committee C83, Electronic Com- 
ponents, which carried on the actual 
technical work for the United States. 

Test procedures described in the 
Standard, known as an International 


ELECTRICAL MANUFACTURING 















AN LAN 


As one of its out- 
Tere: Matha de te 
the Torque Tester 


Ea 2) 


two Fafnir 


AT Tee atti tl 


Tere: Ee 


Left to right: electro-pneumatic control cabinet, torque tester, photo-electric recorder (readings as low as .005 gm. cm. torque) - 


Shrinks Chances of Error 


By simplifying inspection, this Fafnir-developed, slow-run- 
ning ball bearing torque tester assures the availability of 
instrument bearings with consistently low torque ... an 
important production advantage. It requires only one 
revolution of the bearing outer ring to record bearing 
characteristics such as running torque in gram-centimeters, 
type of defect (if any), and where located (inner Or outer 
ring), the presence of dirt or excessive eccentricities. Some 
torque testers require scores of readings to attain similar 
information. 

Results achieved have been so impressive that several 
large companies have asked if these torque testers are avail- 
able. Fafnir does not intend to supply them, but for the 
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benefit of the instrument industry, is making available 
engineering specifications to those interested ... another 
example of the Fafnir “attitude and aptitude.” Maybe this 
combination can help you find a better, cheaper way to use 
ball bearings. The Fafnir Bearing Co., New Britain, Conn. 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE Ce LINE IN AMERICA 
Ss 































@ offered in 60cy and 400cy models 
e extremely stable, linear units with high voltage output 





FORD INSTRUMENT COMPANY 


PRECISION 


A-C Rate 
Generators 


and 


single-shaft 
servo packages 


e available temperature compensated for wide ambient range 


These a-c rate generators are designed for any use which requires a 
high degree of accuracy in the linear translation of rotational motion 
into voltage. They are especially valuable in servo systems to stabilize 
responses, and can be provided in convenient single-shaft 


packages with a wide variety of precision servo motors. 


FOR FULL DETAILS IN ILLUSTRATED BRO- 
CHURE, WRITE TODAY. ADDRESS BOX EM 


FORD INSTRUMENT COMPANY 





EVERY USER | 


SOLDERING 
LUGS 


TERMINALS 


DIVISION OF THE SPERRY CORPORATION 


| 31-10 Thomson Avenue, Long Island City 1, N.Y. 


OF 





STAMPINGS 
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Can Profit Through MALCO’S 
Low Cost, Quantity Production 


We manufacture a complete line of standard and custom-made solder and 


solderless lugs, terminals, corona rings, and small stampings for radio, tele- 
vision and industrial electrical/electronic use. 


Precision tooling and rigid quality control insures tolerances 
to your most critical specifications. High production tech- 
niques, plus stocks of over 1000 different parts permit prompt 
delivery at lowest possible unit cost. 










Let us know your requirements. Request our 
mew 38 page, convenient reference catalog. 


TOOL and MANUFACTURING CO. 
4021 W. LAKE ST., 


CHICAGO 24, ILLINOIS 












Recommendation, are designed 4 
provide information on the rug ed. 
ness of components, as wel] bs 
ability to operate under extremes : 
temperature, pressure or humidity re 
various combinations of both. 

Included are full construction q 
tails, including dimensional drawip . 
for various pieces of test equipment 
in order that exact testing conditions 
may be duplicated. 

Publication 68 may be obtained 
from the American Standards Asso. 
ciation, 70 East 45th St., New York 
17. The cost is $1.00. 





Manufacturers 


Publications 





For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letter head, 
mentioning ELECTRICAL MANUFACTURING 
as your source. See “Literature for the 
Asking” on page 236 for other publica- 
tions available through the Reader In- 
quiry Facility. 


MOLYBDENUM PERMALLOY 
POWDER CORES-— Described in two- 
page bulletin, PC-103, are molybde- 
num permalloy powder cores (2 per 
cent molybdenum, 81 per cent nickel, 
remainder iron). Cores are said to be 
magnetically stable to d-c magnetiza- 
tion and to have low hysteresis and 
eddy-current losses, high electrical re- 
sistivity, and constant permeability 
over widely varying flux densities. 

Among the applications listed are 
use in noise suppression filters at fre- 
quencies up to 1000 me, high Q appli- 
cations, and as filters in communica- 
tions circuits. Tables list standard 
sizes, electrical specifications and tol- 
erances, and types of core finishes. 

To obtain a copy, write on compally 
letterhead to Magnetics, Inc., Butler, 
Pa. 


Each of the six Multiple Reprints now 
available (see reviews on page 247) is 
obtainable at reduced cost in quantity. 
For quantity prices and ordering in- 
formation see page 250. 
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—_ we 
, 
G 
e 
, . 
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; 
\- e 
17 helpful sections, including: : 
; @ DESIGNING FLANGES FOR EFFICIENT SEALING : 
d @ SEALING WITH CONFINED RESILIENT GASKETS 
y — @ EFFECT OF GASKET WIDTH ON COMPRESSION : 
e @ RELATION OF GASKET THICKNESS TO LOAD ‘ 
: @ DESIGN PROBLEMS PECULIAR TO RUBBER GASKETS : 
i @ EFFECT OF SURFACE CONDITIONS ON GASKETS. 
- J @ PRACTICAL TOLERANCES FOR GASKET MATERIALS 
y ! 
r, | 
| 
7 | 
ARMSTRONG’S | 
GASKET MATERIALS 
Is 
; 
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an simple design changes 
help cut your gasket costs ? 
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FREE FOR YOUR FILES 


When you want some practical hints on economy 
in gasket design, or when you need a gasket ma- 
terial made to meet current SAE-ASTM or gov- 
ernment specs, you'll find the information you 
want in “Armstrong’s Gasket Materials.” Revised 
annually, this 24-page manual contains just what 
you want to know about designing gaskets . . . 
including hard-to-find data on flange and joint de- 
sign. See it in Sweet’s product design file or send 
for your free copy. Just mail 
the coupon below. Be sure to 
specify Armstrong’s Gasket 
Materials when you _ order 
from your gasket fabricator. 


Send coupon today 


Armstrong Cork Co., Industrial Div., 
7110 Ingersol St., Lancaster, Pennsylvania 
Please send me your new 24-page gasket manual. 
Name 

Company ens 


Address 


Position 














exclusive 


REULAND 
Npandable “design 


combines motors «brakes 
fluid couplings + gear- 
reducers into tailor-made 


ser it POWER 


unit 


* 


typical adaptations 
from this 


Ty" BASIC 










proscoeces, 
oon! 
; 


Motor with Reuland *‘Through 
Shaft’’ magnetic brake 































— Motor with fluid coupling and 


brake on output shaft 





Motor with fluid coupling and 
helical gear reducer 






GREATER COMPACTNESS... 
one service responsibility! 


- 
‘ 
' 
‘ 


Instead of buying and aligning several sep- 
arate units, install Reuland tailor-made, single- 
unit Power Packages. You save space and 
weight, reduce prices up to 25% —simplify 
installation—improve in-the-field performance. 


Motor with fluid coupling, output 
shaft brake and helical gear 
reducer (second brake may 

also be added) 


Literally dozens of combinations are available 
to fit every powering job. All economical, 
standard assemblies using the basic Reuland 
“XPANDABLE” motor design. 


If your equipment utilizes a motor, brake, 
fluid coupling, gear reducer (or any combina- 
tion) why not find out first-hand what a 
Reuland Power Package can do for you. Give 
us the details and we'll even submit a “tailor- 
made” test unit on approval. 


Motor with fluid coupling, right- 
angle worm reducer and brake 


REURAN © 


OVER 800 “SPECIAL” ELECTRIC MOTOR DESIGNS... Clectic Moan Write 
Still further versatility is provided by the today ; 
Reuland “Library of Specials?’ Over 800 mo- outlining 
tors with special electrical and mechanical ved 
characteristics ...800 ways you can save de- per ticular 
velopment work, get in production faster! power 
es problem. 
ss ij No 
QP BE WLAMD 5. corns conver obligation, 


of course. 


t 


eel LAN bi ELECTRIC COMPANY 
, Distributors in all principal cities 


WESTERN DIVISION: Alhambra, California « EASTERN DIVISION: Howell, Michigan 
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Book 


Reviews 





ASTM Standards on Plastics, May 
1954 Edition. The American Society 
for Testing Materials, 1916 Rage 
Street, Philadelphia 8. 74] Pp, 
heavy paper cover, 6 x 9, $5.75 


In this latest edition a total of 149 
ASTM standards is made available 
Included are 92 test methods; 82 spec. 
ifications, 14 recommended practices. 
and 4 lists of definitions relating to 
plastics materials, methods of mechap. 
ical testing, and conditioning and 
weathering. 

Standards cover: properties (strength 
hardness, thermal, optical, and per- 
manence); analytical methods; molds 
and molding processes; conditioning: 
plates, sheets, tubes, rods, and molded 
materials; and electrical tests. 

New material includes specifications 
and test methods for cellulose acetate 
sheet and film for primary electrical 
insulation; shrinkage of molded and 
laminated thermosetting plastics at el- 
evated temperature; and measuring 
water vapor transmission of materials 
in sheet form. 


Linear Transient Analysis, Volume |, 
by Ernst Weber. John Wiley & 
Sons, Inc., 440 Fourth Ave., New 
York 16, N.Y., 348 pp, $7.50. 


This book gives equal treatment to 
all methods of transient analysis, em 
phasizing the wide variety of ap 
proaches that can be used by the 
engineer in actual applications. An 
extensive and critical review of the 
classical and operational methods of 
analysis is given prior to discussion 
of the Laplace transform and Fourier 
integral methods. The fundamental 
explanation of each method is ac- 
companied by discussion of its appli- 
cation to practical circuit problems 

The first chapter examines the 
electrical circuit and its relationship 
to electromagnetic field phenomena. 
Next, the author reviews the classical 
formulations of transients in linear 
networks by means of differential 
equations. Stress is laid on the dis 
continuous nature of many conveD- 
tional source functions and the n 
for careful procedure in mathematical 
treatment. Various _ superposition 
theorems are included so that the solv: 
tion for any type of source functions 
can be found readily. 
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Another air-moving problem solved at 
AIR CENTER, U.S.A. | 


One of our customers called us recently with a major 
problem. His new unit was operating at an objectionable 
noise level, with extreme vibration, even though no 

one component was operating beyond its design limit. 
Torrington engineers quickly went to work and found that 
the cause of the problem was resonance. They discovered 
that both the motor and the fan blade were vibrating 

at closely coincident frequencies, each augmenting the 
other. The combined vibration was actually strong 

enough to fracture the fan blade in some instances — and 
it certainly shortened the life expectancy of the unit. 
Torrington engineers promptly recommended a change in 
the air impeller specifications. This simple alteration 
gave the fan blade a different mass, and therefore a 
different frequency of vibration. Resonance was eliminated, 
the sound level was reduced, and the customer was able 

to market a far more satisfactory unit at no extra expense. 
Torrington has acquired a wealth of experience dealing 
with problems of air flow, sound and vibration in a wide 
variety of heating, ventilating and air conditioning 
products. Torrington’s laboratory is completely equipped 
for this work, and Torrington engineers are ready to 
help solve your air-moving problems. 













THE 


TORRINGTON 


MANUFACTURING COMPANY 


To RRInSs Ton :- SOOnna eS oTrTicwT 
VAN NUYS, CALIFORNIA ¢ CAKVILLE, ONTARIO 


Leading designer and producer of air Impellers for the heating, ventilating and alr conditioning industries. 


CASE HISTORY NO.2 
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This Mark-Time switch is a good deal 
more than a great convenience... it 
saves you money! Because it remembers 
to turn the current off or on when you're 
not there to do itl 


*9000"’ automatically controls circuits 
of store window lights, neon signs, hall 
and garage lights, attic fans, farm light- 
ing systems... dependably turning 
them on or off at the time you set. 


“9000" is easily mounted in any 
standard rectangular wall box. Move- 
ments only available for home or 
industrial heating controls. 


Write today for full details and prices. 
SPECIFICATIONS 


Time ranges from 3 minutes to 12 hours. 
Rated at 20 ampere, 125 volt, 1 HP or 
10 ampere, 250 volt operation. AC only. 
Available for either ON or OFF type op- 
eration. Hold feature also available—at 
HOLD position, current is ON, but timing 
mechanism does not operate until knob 
is turned from HOLD to a time period. 


b/d 
M. H. RHODES, INC. 


| 
| 
HARTFORD, CONNECTICUT | 





Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St., Ottawa, Ontario, Canada 


Pertinent to the increasing import- 
ance of the circuit concept in mechan- 
ical and thermal systems, chapter 3 
treats analogs from a fundamental 
point of view and presents examples. 
A succeeding section covers Heavi- 
side’s operational method together 
with a modification which permits a 
systematic and consistent develop- 
ment. The Laplace transform concept 
is introduced next. Extensive tables 
of transform pairs are included in 
a form facilitating their effective use 
in the solution of a majority of prac- 
tical problems. Finally, a chapter 
establishes the frequency-spectrum 
concept and illustrates the transition 
from the dicrete spectra of periodic 
functions to the continous spectra of 
nonperiodic functions, paralleling the 
transition from Fourier series to 
Fourier integrals. 


Men 


in Industry 


The Department of Defense has se- 
lected as chairman of its Advisory 
Group on Electronic Parts, Julian K. 
Sprague, president, Sprague Electric 
Co., North Adams, Mass. The Advi- 
sory Group is being organized, on a 
permanent basis with a full-time sec- 
retariat to perform many of the func- 





JULIAN K. SPRAGUE 


tions of the panel on components of 
the former Research and Develop- 
ment Board of the Department of 
Defense. 

Serving with Mr. Sprague on the 
Group are Leslie J. Woods, vice presi- 
dent in charge of engineering, Philco 
Corp., Estill I. Green, director of 
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If you need small tubular metal parts 
like these in large VOLUME, Bead 
Chain’s MULTI-SWAGE Process can 
mean important savings to you. 


Much Cheaper Than Solid Pins 


Many prominent users of solid pins for 
electronic and mechanical purposes 
have cut costs by switching to Multi 
Swaged tubular pins . . . without sacri- 
ficing strength or accuracy. 


Typical Applications— 


As terminals, contacts, bearing pins, 
stop pins, male-female connections, etc, 
in a wide variety of products such as 
Business Machines, Ventilator Louvres, 
Toys, Radio and Television Apparatus, 
Terminal-boards, Electric Shavers, 
Phonograph Pickups, etc. 

Send part (up to 4” dia. and to 1’ 
length) and your specs for a quotation 
or write for DATA BULLETIN. 


® 


THE BEAD CHAIN’ MFG. CO. 


13 Mountain Grove St., Bridgeport 5, Conn. 
Manufacturers of BEAD CHAIN— the kinkless 
chain of a thousand uses, for pull and retain- 
ing chains and other industrial uses; plumbing, 
electrical, jewelry, fishing tackle and novelty 
products. 
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CAROL FLEXIBLE 

























DIVISION OF THE CRESCENT CO., INC., PAWTUCKET, RHODE ISLAND 
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Modern production methods, like this 
continuous vulcanizer, transform highest 


_— = 
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CORDS ARE 
BUILT BETTER TO LAST LONGER 





Laboratory control constantly protects the 
uniformity of specially compounded 
Carol insulatien. 


grade materials into precision-made 


cable products. 


Carol Flexible Cords are 
made of stranded con- 
ductors of soft annealed 
copper, paper served 
and individually insulated 
with rubber compound. 
Conductors are cabled 
with cushioning jute to 
perfect roundness, and 
jacketed in tough Caro- 
prene® or rubber. 2, 3, 
and 4 conductors, 18 to 
10 AWG. 


® Neoprene 


We know what a portable cord has to go 
through in service. So we build life and 
durability into Carol Cords—by giving 
them the best in materials and workman- 
ship. Here’s just a part of the quality 
story behind Carol wire and cable: 


Write to us today for our com- 
plete catalog, listing Carol Port- 
able Cords and other wire and 
cable for electrical, electronic and 
welding applications. 
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Ie SIMPLEST, MOST COMPACT 


AMPERITE 
peLAyY RELAYS 


MOST ECONOMICAL, HERMETICALLY SEALED 


Provide delays ranging from 2 to 120 seconds. 


@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 

@ Hermetically sealed. Not affected by altitude, mois- 
ture, or other climate changes. 

@ Circuits: SPST only—normally open or normally 
closed. 

Amperite Thermostatic Delay Relays are compen- 

sated for ambient temperature changes from —55° to 

+70°C. Heaters consume approximately 2 W. and may 

be operated continuously. The units are most compact, 

rugged, explosion-proof, long-lived, and — inexpensive! 
TYPES: Standard Radio Octal, and 9-Pin Miniature. 


STANDARD MINIATURE PROBLEM? Send for Bulletin No. TR-81 























° Amperite Regulators are designed to keep the 
current in a circuit automatically regulated at 
a definite value (for example, 0.5 amp). 


® For currents of 60 ma. to 5 amps. Operates on A.C., D.C., 
Pulsating Current. 


® Hermetically sealed, light, compact, and most inexpensive. 
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AMPERITE 
REGULATOR 


| Sghanbli i: 


T9 BULB 





Maximum Wattage Dissipation: T6¥2L—5SW. T9—l10W. 


Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in altitude, 
ambient temperature (—55° to +90°C), or humidity. Rugged; 
no moving parts; changed as easily as a radio tube. 


Write for 4-page Technical Bulletin No. AB-51 


| MPERITE CO. Inc., 561 Broadway, New York 12, N. Y. 


1 Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 2B 








transmission apparatus development, 
Bell Telephone Laboratories, Ine. 
A. W. Rogers, Squier Signal Labora. 
tory, Edward Mroz, Electronics Diy; 
sion, U. S. Navy Bureau of Ships, ang 
Amos Petit, U. S. Air Force Wright 
Development Center. 


Jerome Corwin has been appointeg 
to the engineering staff of the Specia} 
Products Division, I-T-E  Circyj 
Breaker Co., Philadelphia, where he 
will head a new design and develop. 
ment section on electromechanical zt 
vices, servomechanisms and comput. 





JEROME CORWIN 


ers. Known as the designer of the first 
antenna structure with which contact 
was made with the moon, Mr. Corwin 
has served as chief of the mechanical 
engineering section, U. S. Army Sig. 
nal Corps Laboratories, Fort Mon- 
mouth. 


Recent appointments at General 
Electric’s Laminated and _ Insulating 
Products Department, Coshocton, 
Ohio include those of Arthur J. Sher- 
burne, named manager of technical 
service, Richard T. Walsh, appointed 
supervisor of molded laminates, and 
Ronald W. Staley, appointed super- 
visor-insulating products engineering. 


Appointment of Virgil C. Rice as 
director of manufacturing of its Norge 
Division has been announced by the 
Borg-Warner Corp., Chicago. Mr. Rice 
will be in charge of all manufacturing, 
engineering, and research activities. 
The new director’s appointment brings 
him back to Norge after an 11-year 
absence, during which he served most 
recently as vice president in charge of 
manufacturing, Ronson Art Metal 
Works, Newark, N.J. 


Victor H. Fraenckel, former liaison 
scientist in physics at G.E.’s Research 
Laboratory, has been appointed con 
— on scientific relations. Mr. 
Fraenckel will be responsible for it- 


ELECTRICAL MANUFACTURING 

































rapidly replacing other coil forms because Torkrite: 


e withstands more than required strip- 
ping pressure. 


® requires no revision other than re- 
duced winding arbor diameter. 


@ is round and concentric; winds coils at 
higher speed without wire breakage or 
fallen turns. 


@ permits use of lower torque since it is 
completely independent of stripping 
pressure. 


@ recycling ability is unmatched. 


@ is stronger mechanically because of 
heavier wall. 


@ provides 1-6’ oz. running torque when 
used with MPA standard shallow thread 
core. 


ORKRITE 


BY THE MAKERS OF CLEVELITE* PHENOLIC TUBING 


Torkrite coil forms eliminate torque and stripping problems and are 


DESIGN 
FPROUUCT 
APPLICATION 


e 


@ has no holes or perforations thru tube 
wall which eliminates cement leakage 
locking cores. 


@ has smooth adjustment of core without 
lubricant. 


@ torque increases less after winding as 
heavier wall reduces any tendency to 
collapse and bind core. 


@ maximum stability results as core can- 
not move in relation to winding after 
peaking as it is engaged in internal 
threads. 


@ embossings are evenly spaced, with a 
lead at each end of the form to permit 
easy insertion of core. 


INVESTIGATE this outstanding coil form. Why pay more? For good Quality 


* * * 


Improved new Torkrite is now 
available in various diameter tubes. 
Lengths from 3/4” to 3-1/8” are 
made to fit 8-32, 10-32, 1/4-28 
and 5/16-24 cores. 


* * * 
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shadsideaineciaiianii . . . Call CLEVELAND! 


UeCLEVELAND CONTAINER GI 


6201 BARBERTON AVE. CLEVELAND 2, CHIO 
PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jamesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 





REPRESENTATIVES 


NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 5 
NEW ENGLAND _ BR. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. 5 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO |; 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 



















forming and counseling the Maha 
ment of the Research Laboratory 9 
scientific work underway outside GF 


George W. Brown, executive engi. 
neer, Wagner Electric Corp., St, Louis 
wr Mo., has been elected a vice president 
TO YOUR SPECLFICAT LON Ss with complete charge of the companys 

; ee 7 \y Engineering and Research Divisions, 
...an d WHEN..YOU W A:NT UT A graduate of Ohio State University 
po Mr. Brown joined Wagner in 1998 
working in the electrical engineering 
department and specializing in the de. 
velopment, design and application of 
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GEORGE W. BROWN 




























fractional-horsepower motors. In 1952 
he was appointed executive engineer, 
Steel you buy from Newport is constantly improving in with responsibility for the general ex- 
chemical and physical characteristics. In the laboratories and ecutive direction of automotive and 
through each step in the process from furnaces to finished electrical pee and the metal 
gi a Mf lurgical and chemical departments, He 
product, its production is a precision operation on the most 7 . . 
: i aon , IR will continue this work on a broader 
Te oo y every known check by scale as vice president. 
steelmakers of long experience. Central location and flexi- 
bility of operation help to meet delivery dates. Hauls are At General Transformer Co., Home- 
short and economical by rail, truck and river barge. Let us tell wood, IIl., John Walovich has been ap- 


you more about Newport's improved facilities for serving you. pointed chief engineer. Mr. Walovich, 
assistant chief engineer since 1951, has 
long been active in the work on the 
National Electronics Conference. 


ae 


oe orm JX =) = PRODUCTS OF New engineering manager of West- 
ee : NEWPORT STEEL inghouse’s Micarta Division is C. B. 


. 
omane DES mormES 


. 
CHARLESTON 














or fonm > Hot-Rolled Steel in Coil Leape. Mr. Leape was formerly man- 

” Nes Le wuinn| = Hot-Rolled Pickled Steel in Coil ager of the chemical application sec- 
—" 2f V etn (RS --- “~~ Electric Weld Line Pipe tion of the materials eng‘neering de- 
: a ee comm f —= Hot-Rolled Sheets partment. A graduate of the University 
oncom tenet om = Galvanized Sheets of Pittsburgh, he joined Westinghouse 
» pin = Golvonneciod Shoots in 1940, serving in various capacities 

i ey A Gates Sah in the Research Laboratories and Ma- 


Hot-Rolled Pickled Sheets 
Electrical Sheets 
= Alloy Sheets and Plates 


tt 


terials Engineering Division. 
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Se Bahar Roofing and Siding The Gamewell Co., Newton Upper 

Economy st Aten ~ Peers Y Eave Trough and Conductor Pipe Falls, Mass., has appointed Edward S. 

a a ee ee ee er Certs Ruth supervisor of industrial signaling 

' system and the great Cincinnati rail hub. With the advan- . , 
engineering. Mr. Ruth was formerly ' 


tage of location, new river barge facilities and seven major 
railroads, Newport gives economical, dependable delivery 
to industrial areas throughout the Middle West and South. 


associated with Edwards Co., Nor 
walk, Conn. where he was director of | 
research engineering and develop: 

ment. 







Clifton H. Davis has been appointed 
assistant chief engineer, Neomatic, 
CORPORATION Inc., Los Angeles, manufacturer of 
subminiature electronic relays. Mr. 


NEWPORT, KENTUCKY Davis was for two years civilian head 
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TYPE 44 
MINIATURE STEPPING SWITCH 

featuring: small size, indirect 
drive, and one-coil design. 





active life 


200,000,000 operations, 
with little 

















or no adjustment! 





This rugged little stepping switch is | Toimprove your products without raising costs, 

| racking up an outstanding service record get the full details on Type 44 and Automatic 
in countless operations. It’s 

Automatic Electric’s Type 44 Miniature 

Stepping Switch, now going into 

. more products than ever before! 


Electric’s complete line of stepping switches. Write 
to: Automatic Electric Sales Corporation, 1033 
West Van Buren Street, Chicago 7, Illinois. In 
Canada: Automatic Electric Sales (Canada) Ltd., 


Its cost-reducing features are impressive. One-coil 7 ke ove 
Toronto. Offices in principal cities. 


design eliminates a separate release coil. Indirect 
drive gives smooth, high-speed stepping. There’s 





, no wiper ‘“‘double loading” or galloping. Here’s RELAYS SWITCHES 

| the first compact, lightweight switch for 10-, 20- ee a ee 

int operat Wee AUTOMATIC <> ELECTRIC | 
or 30-point operations. Use any dc voltage up to AUTOMATIC ELECTRIC 


110 (with rectifier, up to 115 volts, 60 cycles, ac). CHICAGO 
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The 
STANDARD 


























Durakool’s 
Deluxe Mercury Switch 


LOW IN COST 


This steel hydrogen filled mercury switch 1s 
recognized for its sensational ability to do the 
job at hand. Trouble free, dependable and low 
in cost. 






% Millions of contacts 
% Withstands high temperatures 
% No deterioration in storage 


% Capacities up to 65 amperes 


Eel Nt) (ili) 


MERCURY SWITCHES 


See Telephone directory for local distributor 
or write 





| DURAKOOL, INC. — Elkhart, Indiana 


We’re Glad we Bought a 
HIGHER ATTENUATION 





















indgren “AMERICAN 40” 


LONGER LIFE . . . GREATER EFFICIENCY .. . 
IMPROVED COMFORT . . . LOWER COST! 


When you buy screen rooms it pays to get HIGHEST 
GUARANTEED ATTENUATION to take care of future 
as well as present needs. Due to exclusive construction 
features, Lindgren’ true-isolated, double shielded 
BRONZE Scr +n rooms offer high attenuation (128 DB) 
at lower cos than cell type rooms rated below 100 
D.B. Bronze lasts longer, costs less, is self-ventilating 
through open mesh. Also available in Copper up to 
146 D.B. 










Meets U. S$. Gov't per- 
formance specifications 


Get this FREE BOOK 


GHEST Gives construction diagrams, complete 

CONSISTENTLY a specifications, photos, sizes, prices, 

ATTENUAT! r performance charts, engineering reports 

rience, you . Everything you need to know to 

in our expe nsistently buy Screen Rooms intelligently. Send 

n ro ‘= nuo- for **Screen Rooms"’ of Quality, before 

scree d highest atte — you decide your screen room purchase. 
showe “or 


ering Report.) 








tion.” 
—(Engine 


LEN & ASSOCIATES 


1939 Phone SUnnyside 4-0710 
CHICAGO 40, ILt. 


Established 
4515-17 N. RAVENSWOOD AVE. 
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of the Guidance Laboratory, y § 
Naval Missile Test Center Point 
Mugu, Calif., and for five years chid 
electronics engineer, Globe Corp., Air 
craft Division, Joliet, Il. "ed 


Howell Electric Motor Co., Howell] 
Mich., has named Edward H. Heath 
manager of quality control. His duties 
will include supervision of inspection 
and coordination of production and 
quality control. Prior to joining How. 
ell, Mr. Heath was chief engineer at 
Marathon Electric Corp., Erie, Pa. 


Carl G. Flygare, grinding develop. 
ment engineer, Norton Co., Worcester. 
Mass. has retired after 47 years with 
the company. An outstanding grindin 
machine designer, he has about 90 pat. 
ents to his credit. Succeeding him js 
Herbert A. Silven, a Norton machine 
designer since 1916. Mr. Silven did 
much of the original work on the com. 
pany’s first automatic cam and crank 
grinding machines. He has been di. 
rectly responsible for some 60 patents 





Company 


Briefs 


Agreement has been reached be- 
tween Panellit, Inc., Skokie, Ill., and 
Taller & Cooper, Inc., Brooklyn, N.Y.. 
under which a new Tal-Cooper Divi- 
sion of Panellit, Inc., will be estab 
lished to handle the application engi- 
neering and marketing of Taller and 
Cooper products for data-reduction 
applications. Products to be handled 
by the new division include digital 
converters, analog printers, automatic 
trouble-shooting systems, and similar 
equipment. 

Taller and Cooper will continue to 
manufacture and distribute toll-collec- 
tion equipment under its own name. 


By transferring its manufacturing 
operations to an enlarged plant in Rab- 
way, N.J., the Marcus Transformer Co. 
has consolidated under one roof the 
operation of two former plants in Hill 
side, N.J. 


With the addition of a new adminis- 
tration building, the plant of the Tem- 
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a for automation! 





Automation is a sought-for goal today—but, for the electrical and electronic manufacturer, 
hand wiring and assembly are the stumbling blocks in its achievement. But now a bright 
entrant in the field, printed circuitry, overcomes this obstacle—and provides other equally 
great gains in addition! 

Complicated manual wiring is replaced by a pattern of conductors, coils, resistors, and 
other components “printed”’ on a sheet of laminated plastic. Low in cost, uniform in per- 
formance, and free of wiring “‘bugs,’’ such assemblies are speedily mass-produced. Labor 
costs are drastically cut two ways—far fewer personnel are needed, and lesser-skilled 
workers can easily assemble (and service) complex devices with less chance of error. Since 
exact wiring duplication is achieved, inspection is greatly simplified. Assemblies grow small 
in size, overhead is reduced, less floor space is needed . . . the whole problem takes a big 
“easy-does-it”” step toward complete automation. 

National Vulcanized Fibre Co. is a pace-setter in the development of foil-clad laminates 
—the basic materials for most printed circuitry. Copper-Clad Phenolite—by National— 
is recognized as the standard by fabricators everywhere. For Phenolite is a high-quality 
base laminate that can be engineered to fit your conditions. It has the high insulation 
resistance, low electrical loss, and low moisture absorption required in the right base 
material for printed circuits. It is light in weight, easily punched and worked, and with- 
stands effects of the various circuit-printing processes. 

No matter which method you use to produce printed circuits, Phenolite clad laminates 
are the ideal base materials. Whether clad with metal foils, or non-metallic materials 
(such as rubber, vulcanized fibre, etc.) there is a Phenolite laminate for your particular job. 

Ask any of our district offices or Wilmington headquarters for details. 


HERE’S HELP FOR YOU—our new, fact-filled, 12-page bulletin entitled 
**Mechanize Your Wiring With Copper-Clad Phenolite.” Contains full 
information and application data on Copper-Clad Phenolite and other 
metal and non-metal clads. Write for it today! Address Dept. A-10. 


Also manufacturers of Vulcanized Fibre, ZX x ap Ww 7a q, 
Vul-Cot Waste Baskets, Peerless Insulation, WW 7a r 
Materials Handling Equipment and Textile Bobbins / WULCANEZED FIBRE CO 


WILMINGTON 99, DELAWARE 
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pel Manufacturing Co., Chicago re 


| been increased to 14 buildings contain 
ing 43,000 sq ft. The company =a 
factures magnetic steel laminations : 
use in motors, and other electrical pe 
electronic products. 


Pratt & Whitney, Division Miles 
| Bement-Pond Co., West Hartford 
| Conn., has announced that its sub. 

sidiary, the Potter & Johnston Cp 
| Pawtucket, R.L, has taken over the 
| manufacture of products formerly 
_ made by Newark Gear, Inc., Newark 

N.J. These products include: gear hob. 


bing machines, gear testing machines 


| and similar products. 
“ The recently formed Wagner Broth. 
bie | ers Equipment Co. has acquired a 


manufacturing plant in Wayne, Mich, 
where it is now producing its auto. 
matic electroplating machine and other 
products. 













Incorporate the advantages 


. : N facturi .» Eri 
of thermostatic protection ined Menutschsing On. Te 


has relocated its New York regional 











































into your sub-fractional HP field engineering office at 630 Fifth 

motors. MIGHTY MITE ther- Ave., New York 20, N.Y. 

mal protectors continuously a ee 9 ; 
. . ryling ectric Products, Ine., a 

guard against charring of subsidiary of Erie Resistor Corp., Erie, 4 


insulation, motor failure Pa. recently opened a new manufac. 
and fire due to overheating. turing plant in Holly Springs, Mar. 


shall County, Mississippi. The plant is 
These extra MIGHTY MITE devoted to the production of electronic 


features will sell YOUR components and custom-molded plas- 
motors ! tics parts. 








As part of a $3,700,000 building 
program now being undertaken by the 
G.E. Lamp Division in the Cleveland 
area, ground was recently broken for 
the construction of a $2,000,000 labo- 
ratory building at Nela Park. Construe- 
tion of a $1,692,000 building at the 
Cleveland Wire Works was started in 
August. Each will house research fa- 
cilities, offices, and pilot plant opera- 
tions. Both expansions are part of the 
company’s $175,000,000 nation-wide 
building program for 1954. 


Pre-set and precisely cali- 
brated MIGHTY MITE mini- 
ature thermostats function 
within exact temperature 
limits of your motor. They 
are thin, compact tubular 
units . . . dust-proof, mois- 
ture-proof, tamper-proof 
and will fit into the stator 
windings of your present 
design. Plax Corp., Hartford, Conn., has 
sold to Westlake Plastics Co., Lenni 
Mills, Pa., its entire production equip- 





Engineering help, catalog 


° MIGHTY MITE thermostats also protect light- 
and samples available on ing and control transformers, heating coils, ment and applicable patents for ex- 
' ’ n ° ‘ 
letterhead request. Scies, atentand eettiniing tom, vutihen, om truding rods and tubes of methacry- 


late, polyethylene, polystyrene, and 


MIGHTY MITE S: fluorocarbon (Kel-F), as well as for 


® Fit most present designs molding polyethylene, polystyrene and 
® Feature sturdy uniform construction Kel-F. ; 

® Are accurately pre-set Plax has sold this part of its opera- 
® Can be furnished with various types of terminal connections tions to provide needed space for its 
© Are ready for immediate use extruded film, oriented sheets, and 


other products. 


GHTY mM, 3 
Ss = o> MECHANICAL ee A new Southwestern Division has 


— ry Da been established by the Permacel Tape 

Sea et P RODU a WU N C Wu MPANY Corp., New Brunswick, N.J., manufae- 
——e ' turer of industrial tapes. With head- 
217 ASH STREET © AKRON, OHIO quarters in Dallas, the new division 
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Bulletin 802T Three Bulletin 802T oiltight limit switches on Morey 
Type D oiltight semi-automatic lathe for limiting travel of tool holder. 
limit switch. 


a ape . \ 


’ 
andaaddddddadd 


rrr 


rr 


" 





Morey panel built with Allen-Bradley start- 
ers, relays, timers, and terminal blocks. 


Morey No. 20S 
semi-automat- 
c lathe with 
Allen-Bradley 
motor controls, 





















Add a Sales Asset to your Machine Tools 
by standardizing on A-B MOTOR CONTROLS 


With the growing trend toward AUTOMATION, electric motor controls 
are items of critical interest to machinery buyers. They recognize the 
Close-up of Bulletin 800T oiltight push buttons on A-B trademark as a label of QUALITY for the Allen-Bradley starters, 
Morey lathe. They control spindle and pump motors. relays, contactors, timers, drums, limit switches, and push buttons. So, 
why not standardize on Allen-Bradley motor controls and enjoy the 
benefits of a prestige line of quality control units? It will not only 
assure reliable performance of your machines but add another touch 
of quality appearance ...a distinct sales asset. 

An Allen-Bradley sales engineer will gladly recommend the best 
combination of controls for the maximum output of your machines. 
Why not phone your nearest Allen-Bradley office, today? 












nti 06 Allen-Bradley Co., 1316 South Second St., Milwaukee 4, Wisconsin 


Size 1 sole- 
noid starter. 





Bulletin 709 Size 2 
solenoid starter. 


re 


MOTOR CONTROL 





Bulletin 700 sole- Bulletin 849 
noid relay —Uni- pneumatic 
versal type. timing relay. 
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velo} 

There are 14 different types of these 
rugged Allen-Bradley starters, (See ee 
es listings below.) Some are of the across. sion: 
the-line type ... but most of them are Co., 
reduced voltage starters using resistors, othe 
transformers, or reactors during the - 
starting period. ae 
These starters are available in 2500 as th 

to 4600 volt ratings for squirrel cage 
motors from 700 to 1250 hp, and for Al 
synchronous motors from 800 to 1500 first 
hp. They are listed for squirrel cage - 
motors from 125 hp, 220 v to 600 hp, prod 


440-550 v, and for synchronous motors A. | 
from 350 hp, 220 v to 700 hp, 440. N. . 
550 v. velo 


' an 
For complete details, please send a 

























for the A-B Handy Catalog. sg 
A 
land 
plan 
ing 
of th 
faci 
loca 
lanc 
«a Twpe or S 
Bulle Styl - 
N oss inetine | Graphite ee cots G00 1250 oa 
646 nf ed Walia re 300 tran 
rs oA : and 
7 1108 . 
Bulletin 906 Style C high 
voltage synchronous motor A F 
starter with current-limit- A has 
ing fuses. Self-protecting A nee 
against short circuits up to velc 
150,000 kva on 2500 Coc 
volts or 250,000 kva on . 
2501 to 4600 v. The high ype ot celine vt 9 1st ~— 
tension, solenoid operated, Sryle Oss ye Resistors ef 390 1 oh \9 
across-the-line oil-im- h 4 Voltaee pyrorranstor™ % \ 
mersed switch is mounted QQ ¢ . educe " ' pov 
in oil tank behind the 6 - ” eactor 
panel. Cabinet has hinged aA A . x 
Al A ” 
doors on front and back. h 


Allen-Bradley Co. ao : r ew. LEY 


1316 S$. Second St., Milwaukee 4, Wis. pa 
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“all cover Texas, Oklahoma, Louisi- 
and New Mexico. 









Following a 50 per cent increase in 
‘the production capacity of its special 
‘machi ery division, the Ferguson Ma- 
‘chine & Tool Co., St. Louis, Mo., an- 
Fpounces that it is prepared to bid on 
the manufacture of specially designed 
“pachinery and components. Known 
for its Roller Gear Drive for high- 
® speed precision indexing, the company 
“has facilities for research, design, de- 
velopment and production. 











By the administrative merger of its 
Fibre Specialty and Phenolite Divi- 
8+ sions, the National Vulcanized Fibre 
Co., Wilmington, Del., has taken an- 


: . 

: other step in its long-range improve- 
: ment program. Located in adjacent 
€ 


areas at Kennett Square, Pennsylvania, 
the two divisions have been combined 
0 as the Kennett Plant. 


e 

‘ After experimental runs since the 

0 first of the year, solid type impreg- 
nated paper-lead power cable with 

ae tellurium alloy lead sheath is being 

P, produced in large quantities by John 


ors A. Roebling’s Sons, Corp., Trenton, 
0. N. J. This type of sheath was de- 
veloped by General Electric and is 
manufactured by Roebling under li- 
cense. 


Alloy Precision Castings Co., Cleve- 
land, Ohio, has leased the entire 
plant of the Industrial Metal Cast- 
ing Corp., a wholly owned subsidiary 
of the Mercast Corp., N. Y. The leased 
facilities, to be known as Plant 2, is 
located at 15721 Bennington, in Cleve- 


land. 


Stanley Webster Laboratories, Inc., 
229 East Oneida Ave., Elmhurst, IIl., 
has been incorporated to manufacture 
transistor products, as well as speech 
and hearing aid devices. 


Fischer & Porter Co., Hatboro, Pa.. 
has acquired the patents and engi- 
neering personnel of the Electrical De- 
velopment Co., Inc., and the Digi- 
Coder Corp., as part of a long-range 
expansion program. 


\ 


With facilities to produce 100,000 
powder metal parts per day, the Rocky 


Postcard return cards are pro- 
vided on page 245 as a conven- 
lence to the reader in obtaining 


New Components and Materials 
Literature for the Asking 
Feature Article Reprints 
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EMBOSSED 
COIL FORMS 
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increase 
efficiency 
of your 
iron core 
insertion 
production 


by 20% 


Special embossed construction eliminates torque control prob- 
lems and stripping . . . prevents breakage or freezing of cores 
due to cross threading or improper starts. 


Custom fabrication to your exact specification assures correct 
dimensions to within the most critical tolerances, plus uni- 
formity throughout. 


Threads are positioned in accordance with your requirement 
—full thread, each end, one end, center only. 


We will furnish—without charge—a pilot production run of 
custom-made embossed forms to fit your particular applica- 
tion. We will also send a winding mandrel made to the speci- 
fications you supply. 


Contact us now for full details about this special offer. 
Request technical bulletin, Use of Threaded Tubes, Threaded 
Iron Cores VS. Torque Control. 














Vv WT VW 


CORPORATION . 
Sales Representatives in: 

New England: Missouri, Southern Illinois, lowa: 
Framingham, Massachusetts, Framingham 7091 St. Louis, Missouri, Sterling 2318 
Metropolitan New York, New Jersey: Maryland: 

Jersey City, New Jersey, Journal Square 4-3574 Baltimore, Maryland, Plaza 2-3211 
Upstate New York: Philadelphia, Camden: 

Syracuse, New York, Syracuse 76-8056 Philadelphia, Pa., Chestnut Hill 8-0282 
Northern Ohio, Western Pennsylvania: California: 

Cleveland, Ohio, Atlantic 1-1060 Pasadena, California, Sycamore 8-3919 
Indiana, Southern Ohio: Canada: 

Logansport, Indiana, Logansport 2555 Montreal, Quebec, Canada, Walnut 2715 


i | PRECISION PAPER TUBE COMPANY 


2035B W. CHARLESTON ST. 





CHICAGO 47, ILLINOIS 
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Give added sales 
appeal fo your 











GE OZONE LAMPS 


Whenever an objectionable odor exists, you can easily 
correct it by including G-E Ozone Lamps—science’s 
eentribution to odor control —in your design. 












It's easy to include a 
4-wattG-EOzoneLamp 
in your design. It is only 
25% inches in length 
and 1% inches in dia- 
meter. 






























G-E Ozone Lamps 
electronically produce 
ozone — an activated 
form of oxygen—which 
chemically destroys 
objectionable odors. 
One lamp will rid odors 
from approximately 
1,000 cubic feet. 


The G-E Ozone Lamp 
is an electric discharge 
lamp, so it must be op- 
erated with a ballast— 
either a simple choke coil 
typeor a 40-watt incan- 
descent lamp in series 


G-E Ozone Lamps are now 
destroying objectionable 
odorsinsuchapplicationsas: 
Clothes washers and dryers 
Refrigerators 
Beverage Vendors 
Air conditioners 
Kitchens and bathrooms 
Elevators 












For complete information on 
the G-E Ozone Lamp, write to 
General Electric, Dept. EM-10, 
Nela Park, Cleveland 12, Obio. 









Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
























Mountain Metals, Inc. Qo 
Springs, Col., is now in initia] 
tion. The company is a subsidiary 

the International Powder Me ‘ 
Co., Ridgway, Pa. Initia] : 

will include bushings and a 
small motors and powdered : 
structural parts. — 


Uniectric, Inc., is the new eo te 
name adopted by the United Many. 
facturing & Service Co., Milwaukee 
Wis. Change of name is intended ty 
identify the company’s trademark with 
the corporate name. The com 
manufactures product wiring 
for electric and electronic products as 
well as specialized wiring components 


United Electronic Mfg, Corp, 
Union City, New Jersey, is now 
plying three types of electrolytic q. 
pacitors under the newly established 
UNECAP trade mark. 


Expanding its manufacturing ang 
research activities to include the West 
Coast, Phillips Control Corp., wholly 
owned subsidiary of Thor Corp, has 
leased a plant at 2910 Nebraska Aye, 
Santa Monica, Calif., for the manufge. 
ture of actuator relays and electrical 
control components. In charge is Gor. 
don W. Yarber, formerly development 
engineer at Boeing Aircraft Co., Seat- 
tle, and most recently chief project 
engineer at Hydro-Aire, Inc. 


Marking its fifth expansion in eight 
years, Blue M Electric Co., Chicago, 
manufacturers of electric ovens, fur 
naces and related temperature contr 
equipment, is erecting a new 22,000 
sq-ft plant in Blue Island, Ill. Occu. 
pancy will begin Sept. 15. 


West Coast operations of the L. J, 
Segil Co., manufacturers of lighting 
components and equipment, Chicago, 
are now located in larger quarters at f 
5100 Santa Monica Blvd., Los Ap 
geles. 


A $2,585,000 program to expand 
and modernize aluminum sheet metal 
facilities at Sheffield, Ala., is being 
planned by Reynolds Alloys Co., sub 
sidiary of Reynolds Metals Co. Ir 
stallation of 8 melting and holding 
furnaces will add melting equipmet! 
having a production capacity of about 
90,000,000 Ib per year. 


Burroughs Corp., has acquired 
Haydu Brothers of New Jersey, Plait 
field, N. J., manufacturer of electromt 
tubes and components. The compaly 
which will continue its operatio 
under its former president, will pre 
vide specialized manufacturing faci: 
ities for the production of new typs 
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You'll find no radial cracks in CTC. 
terminal boards, or ‘“‘cracked’’ rivet 
shanks on terminals. And there’s a good 
reason for this. 

Our swaging machines use tools that 
we designed ourselves in order to pre- 
vent just such damage. Terminals are 
fastened securely — and carefully. You 
benefit from a board that has no “weak 
spots” — that can give you the service 
you have a right to expect. And, of 
course, you also benefit from all the 
other quality control details that enable 
us to offer our customers guaranteed 
components — custom or standard. 

oatings are smoothly applied — no 
wrinkles, no heavy deposits. C.T.C. 
terminals are made from certified stock 
that is free from defects. And the 
terminals themselves are guaranteed, 
even to the thickness of the coatings. 

This C.T.C. quality control is given 
to all C.T.C. products including in- 
sulated terminals, coil forms, coils, 
Swagers, terminals and capacitors. For 

specifications and prices, write to 
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No cracks, please 


Cambridge Thermionic Corporation, 
453 Concord Avenue, Cambridge 38, 
Mass. West Coast manufacturers con- 
tact: E. V. Roberts, 5068 West Wash- 
ington Blvd., Los Angeles 16 and 988 
Market St., San Francisco, California. 


Terminal Board Data. C.-C. makes both standard 
boards and to your own specifications. Standard 
boards in cotton fabric phenolic, nylon phenolic or 
grade L-5 silicone impregnated ceramic. Custom 
made in cloth, paper phenolic, melamine, epoxy or 
silicone fibreglas laminates, imprinted as required 
and lacquered or varnished to specifications 
MIL-V-173 and JAN-T-152. 


T Fa) 


A wide variety of hardware is available at C.T.C. — 
all of it quality controlled and guaranteed for 
durability. This hardware includes terminal board 
brackets, standoff mounts, spacers, tube clamps, 
panel screws, thumb screws, dial locks, shaft locks, 
handles and handle ferrules. 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 


custom or standard 






























































Miniature 
Control Motors 


end up like this? 


CORPORATION 


C@ & 


Motor and Gear 
Train Assemblies 





Motor, Generator, and 
Gear Train 
Combinations 











Does your servo system 





Servo 
Amplifiers 


Of course, you’ve never bought an automobile in pieces, 
picking up a bumper here, a carburetor there, a clutch some- 
where else. Even if you could arrive at the appearance and 
performance of a finished car, chances are it would require 
countless hours of work and a factory-full of fabricating 
equipment to integrate the odd sized parts. 

Surprising, then, how many companies build servo systems 
just this way. Buying parts from different manufacturers 
... putting them together and hoping for an ideal system. 
Either the final result is far below potential efficiency, or the 
time, labor, machinery, and materials wasted in trying to 
‘fit’? the components together boosts the cost astronomically. 


Experience proves that complete assemblies of Transicoil 
components not only assure improved system performance 
but actually cost less than the total purchase price of the 
individual components acquired from several sources. 


If you are now purchasing servo components from several 
manufacturers, a serious talk with Transicoil will pay you 
dividends in lower costs and a better system. But if you 
require only one component, you can be sure of optimum 
performance from the Transicoil units you specify. 


107 GRAND STREET 
NEW YORK 13, N.Y. 





Plug-in 
Assemblies 
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of vacuum tubes and other e] : 
components developed by Boreal 


Territory changes at American 
Nickeloid Co., Peru, IIl., manuf 
turer of pre-plated metals, involye . 
closing of the Detroit office, and the 
opening of a Philadelphia sales office 
The Michigan and Northern Ohio ter. 
ritory will henceforth be serviced from, 
the firm’s Chicago office at 29] North 
LaSalle St. 


To serve its customers in the Any 
Arbor, Mich., area, The Bellows Co 
Akron, Ohio, has established a new 
sales office at 330 Municipal Court 
Bldg., Ann Arbor. In charge is Danie] 
J. Gurta. The company manufactures 
devices for pushing, pulling or holding 
materials during machine work, 


Construction has been started by 
the Ramo-Wooldridge Corp., Los An. 
geles electronics and guided missiles 
firm on their 150,000 sq-ft facility in 
the International Airport area in that 
city. Construction is expected to be 
completed by November of this year, 
at an eventual total cost of $1,750,000, 


Organization of an Instrument Diyi- 
sion for the manufacture and distribu. 
tion of precision test and measuring 
instruments has been announced by 
Federal Telephone and Radio Co, 
Clifton, N. J. The new division will 
make available to American industry 
electronic instruments developed by 
IT&T’s domestic and foreign asso- 
ciates, as well as by other instrument 
makers abroad. 


General Electric has formed an 
Atomic Power Equipment Component 
which will market atomic power equip- 
ment for commercial use. The new 
Component will engineer, manufac- 
ture, and sell various types of low- 
power reactors, safety and _ remote 
handling devices for radioactive mate- 
rial, and other related atomic reactor 
equipment. 


Franklin Electric Co., Inc., Blult- 
ton, Ind., manufacturer of electric 
motors, has announced plans for ai 
addition to its main plant that wil 
double its size and provide employ- 
ment for up to 1000 workers. The 
new addition will more than double 
the existing manufacturing area. 


Facsimile equipment with a new 
design that will greatly extend the 
range of its business uses will be manv- 
factured by Allen D. Cardwell Elec 
tronics Productions Corp., under 4 I 
censing agreement with Hogan Labo- 
ratories, Inc. Cardwell, with plants 
Plainville and Stamford, Conn., is 4 
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General Ceramics 
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he offering _5} complete services... 
Ce, 
= ENGINEERING -DESIGNING-PRODUCTION 
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C= “ 
_| on these 53 basic components... 
: ELECTRICAL INSULATORS | 
: ‘ FERRAMIC’ CORES 
| ee el 
. > tte, - SOLDERSEAL TERMINALS | 
a — 

by ]. ELECTRICAL INSULATORS — 
ae dl a, . 
ies STEATITE — For low power loss at high 
mn frequency. High dielectric strength 
hat through wide temperature range. Low 

be thermal expansion. 
ear, PORCELAINS— An economical high volt- 
100, age material of great hardness. Low 

thermal expansion. Wet or dry process. 

ivi ALUMINA—Characterized by great 
hardness and chip resistance. Will with- 
bu. stand very high temperatures. . 
be ZIRCON — Has low loss properties that } Pse ; " 

/ vary inversely with frequency. An excel- ’ 4 geet 
Co., lent high frequency material having % (23) @ ee , 
wil good thermal shock resistance, - : aN ae 


stry 


9 © 6 e 
ee 2. FERRAMIC CORES | 


General Ceramics Ferramic Cores are 
available in standard toroid, cup core 
nent and TV components. Standardization sim- 
uip- plifies design problems, speeds delivery 
new and lowers costs. The types illustrated 
ifac- are supplied in many grades of Ferram- 
low- ics for specific applications, 

note § 
ate- 
ctor 


an 


ut Featuring high mechanical strength, re- 
ctnie sistance to thermal shock and permanent 
r r hermetic sealing. Installation is easy and 
Ww 





fast. Terminals are made of glazed Alu- 


dloy- mina Ceramic with lugs and eyelets hot 
The tinned brass. Metallized areas are silver * 
uble fired on ceramic, copper electroplated 
and tin fused for soft soldering. =) 

new . : 

the For complete information on standard components, and recommenda- 
an ae sear leon tions on specific applications, call or write today; there is no obligation. 
Flec- PORCELAIN, SOLDERSEAL) 


ee CERAMICS CORPORATION 
ES Telephone VAlley 6-5100 senmemenescmneesmennnensnseninsnn 
GENERAL OFFICES and PLANT: KEASBEY, NEW JERSEY 
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Automation 
Requires 


RIGHT! 
and Allen-Bradley 
got it from (= 


MOHAWK! 





On stamped and tapped 
parts like these coil ter- 
minals Allen-Bradley found Mohawk’'s 
guaranteed uniformity eliminated re- 
jects, both of parts and finished coils. 
Since their usage is 200,000 per 
month, down-time could have been 
extremely costly. 





But Mohawk not only maintained pro- 
duction and quality levels—they also 
were able to deliver the stamped, 
formed and tapped parts at a sub- 
stantial saving over the usual cost of 
fabrication. 


If you'd like to get small threaded 
stampings in large quantities with 
guaranteed uniformity—automatically 
send blue prints or write to: 


mohawk 


MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 









Inc. 

Based on a combination of electron- 
ic and optical principles, the new 
equipment will permit continuous 
transmission of copy. 


Glass Fibers, Inc., Toledo, Ohio, has 
established a Western Division, with 
full responsibility for administrative, 
manufacturing and sales activities in 
eleven western states, in a 22,000 sq-ft 
building at 3115 Van Owen Blvd., 
Burbank, Calif. 

The Burbank facility will continue 
to fabricate insulation components for 
the aircraft industry; in addition it will 
market all company products. 


The Meyercord Co., Chicago, IIl., 
has developed several improved types 
of decalcomanias for electronic appli- 
cations. Information is now being re- 
leased to interested engineering and 
design personnel on improved decals 
for surfaces where heat and abrasion 
resistance are important. 


The Typhoon Air Conditioning Co., 
Inc., Brooklyn, N.Y., has moved its 
factory and general offices to 505 Car- 
roll St., in that city. Acquisition of the 
new factory space more than doubles 
the company’s former manufacturing 
area. 


Shell Chemical Corp., N. Y., has 
formed a specialized resins sales group 
to expand both surface coating and 
structural applications of Epon epoxy 
resins. 


Formal affiliation with the West 
Coast Division of the H and B Amer- 
ican Machine Co., Inc., Culver City, 
Calif., has been announced by the 
Karp Metal Products Co., Brooklyn, 
N.Y., large manufacturer of fabricated 
sheet-metal products. The 20,000 sq-ft 
Culver City plant, already in opera- 
tion, will be used by Karp for manu- 
facturing cabinets, chassis, housings, 
and other products for West Coast 
customers. 


Growth in sales volume has necessi- 
tated a geographical realignment of 
sales divisions at Micro Switch, Div. of 


Minneapolis-Honeywell Regulator Co., | 
Freeport, Il]. Previously the company | 


maintained four sales divisions cover- 
ing the country; under the new set-up, 
there will be two: Eastern and West- 
ern. Micro Switch maintains branch 
offices in 


New subsidiary of American Ma- | 


chine & Foundry Co., New York, is 
Sight-Light Corp., Deep River, Conn. 


subsidiary of Chesapeake Industries, | 


17 cities throughout the | 
country, staffed by 44 field engineers. | 








ARTISAN enclosures and chas- 
sis are designed and fabricated 
to give you all these features... 
and are economical, too. 

fabrication is tailored to 
an individual 
functional. Quality materials and 


Each 
need to make it 
unusual production techniques 
assure protection against dam- 
age and high maintenance cost. 
And, for greater 
Artisan units are attractive. 


ARTISAN 


sales value, 


Remember, is your 


best source. 


Write for our detailed 
literature. 


Artisan 


Metal Works Company 


11420 MADISON AVE 


CLEVELAND 2, OHIO 
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rove it to Yourself! 


Use this Special Offer 


to make your test of 


New, Improved 


BRUNING 
Tracing Papers! 








yrs tore 
One ystor dor! ° 


5-yard, 36-inch wide roll of new, 






improved Bruning Tracing Paper 





New, Improved Tracing Cloths 


Take advantage of this unusual offer to prove to yourself 
the superior benefits offered by Bruning’s new, improved 
Tracing Papers. Look for the following specific benefits— 
they are the results of new advances in manufacturing 
techniques and the use of specially improved ingredients. 


Bruning research and manufacturing ex- 
perts have achieved these important im- 
provements in Bruning Tracing Cloths: 


1. Better Ink and Pencil-Taking Qualities... 
all-purpose cloth in this line takes either 


ink or pencil (through 8-H hardness). 1. Improved Translucency. Compare it with paper you are 


now using. Greater translucency is brought by improved 
transparentizing agent and technique of application. 


2. Greater Permanence. Excellent aging qualities, less 
brittle. Assures good prints at future dates. 


3. Better Inking and Pencilling. You'll see and feel the 
difference. Exactly right for your hardest grade pencils. 


4. Easier Erasures. Erase to your heart’s content and see 
how hard it is to damage the surface. 


5. Minimum Leaching. Leave your drafting tape on for 
24 hours. Note how areas under tape retain translucency 
to enable clear, unmarred prints. 


2. Safer Erasures... solvents will not 
damage surfaces. 


base cloth and new exclusive coating 
formula. 


4, Water Repellent... two water-repellent 
cloths can be safely worked on by even 
sweatiest hands. 


5. Greater Permanence . . . finest aging 
qualities. 


Free sample sheets sent upon request 


You have everything to gain by sending one dollar, today, 
for your roll of our leading, all-purpose medium weight 
tracing paper. And remember: only quality—not price—of 
Bruning Tracing Papers has been increased. Free sample 
sheets sent upon request. 


+ 
@ 
* 
* 
. 
e 
. 
e 
e 
2 
e 
. 
® 
& 
s 
Li} 
e 
e 
« 3. Better Translucency ... result of improved 
+ 
. 
+ 
. 
+ 
a. 
. 
a 
o 
. 
* 
. 
ao 
t 
. 
o 


Peak. ng wt ak | on 1 
| Charles Bruning Company, Inc. | 
4700 Montrose Ave., Chicago 41, Ill., Dept. 409 
| Enclosed find $1.00. Please send me 5-yard, 36- | 
| inch roll of your new, improved tracing paper at | 
no further cost to me. 
aired encanta 
Ev ; : | 
erything for the Engineer and Draftsman ew | 
| Address | 
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Charles Bruning Company, Inc., 4700 Montrose Ave., Chicago 41, III. 
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JELLIFF 
ALLOY 8@@ RESISTANCE WIRE 


for miniaturized precision-instrument components 


the ideal resistance wire for 


fixed and variable resistors of high ohmage — resistance 
boxes and bridges — voltmeter and wattmeter multipliers 
— and other miniature wire-wound units. 


Where space is at a premium and performance is a 
“*must’’ — these outstanding qualities of Jelliff Alloy 800 
will assure that your products conform to the tightest specs. 


High resistivity, 800 ohms/cmf — Low Temperature Co- 
efficient, +20 ppm per °C—Non-Magnetic—Highly Stable 
Electrically and Mechanically — Diameters from 0.0009” 
to 0.0056” — Bare, enameled or oxidized, or insulated 
































with silk, Nylon or cotton — Solders and Winds easily. 


For Complete Data Address 
Department 25 
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“LITTEL-JAX" 
Vm I) 




















Switchcraft introduced the “Littel-Jax” in 1946. 
From a modest beginning, production has multi- 
plied thousands of times. 


This large demand has been the result of unique 
design, precision manufacturing, low unit cost 
and the availability of a large number of circuits 
—resulting in the use of “Littel-Jax” in innumer- 
able applications. 


Large daily output assures early delivery of pro- 
duction quantities. Stocked by the leading Radio 
Parts Jobber in your area. 


Full details will be found in catalog 
S-52 (fourth printing). Send for your 
copy. 


1324 N. Halsted St., Chicago 22, Iil. 
A AN x A AAS ‘ Canadian Representative: Atlas Radio Corp. Ltd., 
560 King St. W., Toronto 2B, Canada. Phone: 


ee Waverly 4761 


AVAILABLE AT ALL LEADING RADIO PARTS JOBBERS @ 
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(Continued from page 152) 





deg apart and a 250-watt incandes. 
cent lamp located at the focus of each 
mirror. Each lamp is surrounded hy 
a 4-vane cylindrical shutter revolving 

at the rate of 1800 rpm. The shutter 
act as light choppers to give light 
pulses at the rate of 120 per sec. The 
mirrors rotate in a vertical plane and 
cover the are from horizon to zenith 
in 3 sec. The receiver also has a 24-in, 
parabolic mirror facing vertically up- 
ward through a watertight glass cover, 
The mirror’s centerline is directly jn 
the projector’s plane of rotation 9 
that a lead sulfide photoconductiye 
cell, located at the focus, detects the 
modulated light reflected from the 
clouds directly overhead. 

The ceilometer has been installed 
at the Washington National Airport 
and New York’s Idlewild Airport. The 
Weather Bureau is planning to in. 
stall units at a dozen other major air- 
ports during the coming year. 000 


Arrester Diverts Lightning 
Through Spark Gaps 


LIGHTNING IMPULSES are diverted 
through spark gaps in a lightweight 
lightning arrester designed by Airtron, 
Inc., Linden, N. J., for protecting com- 
munications equipment in_aircratt. 
The 6%2-lb unit mounts inside the air- 
craft and consists of a series capacitor 
and three adjustable spark gaps within 
a hermetically-sealed stainless steel 
case. A standoff insulator of Pyrex- 
type glass is attached to the case. The 





Aircraft lightning arrester protects 
communications equipment. 
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ARROW-HART 


FEC/F | SPECIAL CONTROLS 


f f A -0r EXTRA-SPECIAL PERFORMANCE 
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ALL CONTROLS in your electrically operated machines 
and equipment must provide full performance and 
dependability. You can’t neglect any link in the vital 
control chain...so specify Arrow-Hart Special Controls. 
Like all the “ADVANCED DESIGN” Controls in the 
complete Arrow-Hart line, they are engineered 
and manufactured to assure maximum productive 
efficiency. 


A-H PANEL COMPONENTS 


Modern, automatic equipment demands complex electrical controls. 
Smaller, lighter A-H Components reduce panel size, save vital 
space, and help provide greater productive capacity. This Alvey- 
Ferguson Pot and Pan Washer, for example, features small size, 
big capacity and electronic timing of the wash-drain-rinse cycle. All 
of the A-H Controls . . . 2 Starters, 4 Magnetic Relays, 4 Potted 
Electronic Components and 1 “PPS” Switch . . . are housed in o 
single, unusually compact panel. 


A-H NEMA TYPE Xliil 
Cindustrial-Use) ENCLOSURES 


Recommendations of leading Industrial Engineers 
throughout the country have helped us make these the 
finest enclosures ever offered for use where dust, lint, 
fibres, oil seepage and similar materials must be ex- 
cluded. Teamed with A-H Starters, they assure superior 
electrical performance. Features include: efficient BAL- 
LOON TYPE NEOPRENE GASKET; RUGGED CONSTRUC- 
TION of heavy, seamless steel; NO KNOCKOUTS with 
no chance of accidental removal admitting breakdown 
material; QUICK-REMOVABLE MOUNTING PLATE, and 
POSITIVE LATCHING MECHANISM. 


A-H MIDGET MAGNETIC RELAYS 


Specifically designed for mounting in limited space, 
A-H Midget Magnetic Relays offer low wattage con- 
sumption and high power factor. They provide efficient 
control for fractional horsepower motors and a wide 
variety of other light loads. Two types are available: 
TYPE “MR” (High Cycling) and TYPE “LR” (Latched- 
type, used where operating sequence must be main- 
tained regardless of voltage failure). Various normal 
contact positions are available for almost any need. 





| 
| 
| 


INE TRIA ONTROL DIVISION 
ARROW -HART THE ARROW-HART & HEGEMAN ELECTRIC CO. 
SINCE INDUSTRIAL INTR DIVISION 103 HAWTHORN STREET, HARTFORD 6, CONN. 
103 HAWTHORN °4/., HARTFORD 6, CONN., U.S.A [] Please send literature giving full details on A-H Control Panel Compo- 
nents, Type XII Enclosures and Magnetic Relays. 
Offices, sales engineers and warehouses in: Atlanta, + 
Boston, Buffalo, Chicago, Cincinnati, Cleveland, Please send the new A-H Industrial Motor Control Catalog. 
Dallas, Detroit, Houston, Indianapolis, Los Angeles, NAME 
Milwaukee, Minneapolis, New York, Philadelphia, 
Pittsburgh, St. Louis, San Francisco. In Canada: POSITION 
Arrow-Hart & Hegeman (Canada) Ltd., Mt. Dennis, 
1890 Toronto, In England: Arrow Electric Switches, Ltd., COMPANY 


Ealing, London W5. : 
Quadity MOTOR CONTROLS e WIRING DEVICES COMPANY ADDRESS 
ENCLOSED SWITCHES e« APPLIANCE SWITCHES CITY 100 eee 
EM 
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WELCOME 
CONVENIENCE 


A removable top cover 
exposes the large wiring 
compartment and 
facilitates installation 


FULL 
PROTECTION 


A heavy gauge steel case 
protects the core and coil 


RIGID 
CONSTRUCTION 


The core is tightly 
clamped between steel 
weldments 
































EASY 
CONNECTIONS 


Extra long heavily 
insulated terminal leads 
are clearly marked for 
identification 


MOISTURE 
RESISTANT COILS 


Coils are vacuum pressure 
impregnated with 
polymerizing type 
varnish 


HIGH DIELECTRIC 
STRENGTH 


Coils are wound with 
double insulated copper 
wire with large electrical 
clearance between 

coil and core 









ENGINEERED 
ECONOMY 


Designed for optimum 
copper to core loss ratio. 
The use of high grade 
non-ageing silicon steel 
assures low operating 
costs 


SHORT CIRCUIT 
PROTECTION 
Coils are rigidly blocked 
to withstand internal 
stresses 









































INCREASED 
SERVICE LIFE 


Specially designed case 
directs air flow through 
coil ducts minimizing 
temperature rise 


QUIET 
OPERATION 


Core operates ata 
low flux density 


COMPLETE 
VERSATILITY 


Brackets are provided 
for either floor or 
wall mounting 







. . « which all add up to 
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Phen Duty Transformers are designed and 
built for long life and offer you that extra protection 
needed during peak operating periods. 
Standard or special transformers, available in 
sizes 2 VA to 2000 KVA. 
Write for Bulletin HD-499. 


A a ee. 


MILWAUKEE 1, WISCONSIN — 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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series capacitor is designed for navi 
mum transmission of the desired i 
signal in the band from 2 to 24 me ang 
at the same time to present a very hig J 
transient impedance to the lightning 
impulse. The impulse instead of pase. 
ing through the capacitor and to ghar 
equipment, arcs across the spark gaps 
which are located around an aly 
num rod within the glass cap. A shy 3 
resistor bypasses any static charge that 
may build up on the antenna during: 
flight. The condition of the spark gap : 
may be observed through a window, 
and all components are easily replace. 
able. oog 



























Rotating Saw Cuts 
Large Pipe 


LARGE DIAMETER PIPES are quid 
cut with a rotating saw designed 
Livingston Tool Co., Algona, Iowa, 
The motor driven abrasive wheel jg 
mounted on the rim of a ring which 
surrounds the pipe. A solid ring ig 
used where the cutting point is ae 
cessible from the end, or a split ring 
is used to cut a long pipe held bea 
tween supports. 
















Abrasive wheel cuts as it is rotated 
around periphery. 


The ring with its rim-mounted saw 
is placed around the pipe so that 
their centers are coincident. The pipe 
must, of course, be firmly held in 
place and this is done by means of a 
chain and clamping device. The cut 
is started by placing the revolving 
abrasive wheel against the wall of 
the pipe with the ring clamped im 
one position and cutting through toa 
depth of about % in. The ring i 
then released so it can rotate and the 
saw moved around the periphery of 
the pipe until the cut is completed. 
Pipes as large as 24 in. in diameter 
may be cut with this rotating saw. 

: ooo 
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How long 
al diy 


Hoskins Chromel-Alumel ther - 
mocouple alloys accurate- 
ly register exhaust temper- 


atures of jet aircraft engines. 


Heating elements made of 
Hoskins Chromel give long life 
service in industrial electric 
furnaces, home appliances 


Li won 


Hot stuff for hot jobs! Hoskins 
Alloy 502 is widely used by 
industry for many heat resist- 
ant mechanical applications. 





You're looking in on a life-saving operation . . . 
one that’s being performed on an engine valve. 
Not an ordinary valve for an ordinary engine. 
But a valve destined for long, hard service in 
an aircraft, tank, or heavy-duty truck engine. 
A valve that must be made to stand up under 
extremely severe operating conditions . . . high 
temperatures, for long periods of time, plus 
the destructive corrosive action of hot exhaust 
gases. 


And what’s responsible for long valve life under 
such gruelling conditions? Nothing less than 
Hoskins Alloy 717 a closely controlled 
nickel-chromium composition developed espe- 
cially for just such tough and vital service. It’s 
highly resistant to heat . . . immune to the corro- 
sive atmospheres created by combustion of high 
octane fuels. What’s more, it’s readily applied 


by fusion to form a non-porous protective 
facing over the basic valve forging. 


But 717 is only one of several specialized 
nickel-chromium alloys developed and pro- 
duced by Hoskins. Among the others: Alloy 
502 . . . known throghout industry for its 
dependability on a wide range of heat resistant 
mechanical applications. The Chromel-Alumel 
thermocouple alloys ... unconditionally guar- 
anteed to register true temperature—E.M.F. 
values within specified close limits. Spark plug 
electrode alloys which have become universally 
accepted standards of quality and durability. 
And, of course, there’s Hoskins CHROMEL 
.. . the original nickel-chromium resistance 
alloy used as heating elements and cold resistors 
in countless different products. 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE, DETROIT 8, MICHIGAN 
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Special 5-terminal stationary 
switch illustrated is used with 
TORQ SYNCRO-SNAP centri- 
fugal unit in electric motor 
applications. Simple single 
arm design eliminates exces- 
sive number of moving parts, 
it permits easy assembly of 
ball as well as sleeve bear- 
ing motors and provides for 
longer trouble-free service. 


SWITCHES are produced to | 
your exact physical require- | 
ments. 








-..in any size or shape 


... Gt ratings to specifications 


...fto punctually meet 
delivery schedules 





. .. for motors, limit and sequence control, 
overspeed and underspeed detection, etc. 


Write, wire or phone today for additional 
information or send prints for quotation. 


& (Q] G2 


Centrifugal Stationary 


t Dust-proof 
Switches Switches 


Switches 





TORQ ENGINEERING PRODUCTS, INC. 


BEDFORD, OHIO * PHONE BE 2-4100 
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Abstract and Comment 





Electromagnetic Clutch of European Design 


H. B. Stallings, 
I-T-E Circuit BREAKER Co. 


DEVELOPED in Europe by ZF (manu- 
facturers of gears and transmissions) 
the electroclutch is a compact and 
simple means for providing automatic 
clutching. It has been widely used 
in the drives of machine tools, textile 
machinery, buses and marine vessels. 
Other uses being contemplated are in 
automotive overdrives, fan drives, 
cranes and hoists. 

Fig. 1 shows the construction of 
the clutch, including the armature, 
the lamination stack, a single inner 
lamination, a single outer lamination, 
the clutch body with imbedded clutch 
coil, the slip ring and the brush for 
conducting current to the coil. Only 
one brush is used, as one coil lead 
is connected to the clutch body. Since 
the flux flows transversely through the 
laminations, these are made of steel 
with a relatively high permeability. 

When the coil is energized, mag- 
netic flux causes a pull between the 
body and armature. The armature is 
forced against the body and com- 
presses the lamination stack. The 
torque which the clutch can transmit 
is a function of the magnetic pull, the 
coefficient of friction between the 
mating surfaces and the number of 
mating surfaces in the stack. As the 
magnetic force is present only be- 
tween the magnet body and the arma- 
ture, no external operating force is 


ENERGIZING) CLOSING CLUTCHING TIME 
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Fig. 1—Schematic cross section of 
I-T-E. electro-clutch. 


transmitted to the shafts or bearings 
and these parts, therefore, are un- 
affected by the closing force of the 
clutch. The electroclutch is self-com- 
pensating for lamination wear, which 
is of value from a maintenance stand- 
point. 

When steel laminations are pressed 
together they can transmit an appre- 
ciable torque even after the pressure 
is reduced or relieved. To make it 
possible for the clutch to disengage in 
a reasonable time, it is necessary to 
force the laminations apart after the 
magnetic force is removed by dis- 


COIL =. OPENING TIME) OPEN _ 
DE -ENE RGIZED 258 SEC. | 


- | 


COIL TIME 1397 SEC 
403 SEC 
| SPRING 
PLAY .| ,JRAVEL|, OIL FILM .SPRING 
040 080° 004" | [TRAVEL 
SSSEC 055 || bo 
053 | sec. | 
“SEC | SLIPPAGE 
Max TORQUE | [BEGIN” 
jf 203FT LB 
it \ 
AIT) 1 | 
I} \} 1 | : | | 
1 ||| | STEADY STATE 
| | | \ TRANSMITTED 
| TORQUE 90FTLB 
RESIDUAL, STARTING RESIDUAL 
-TORQUE | TORQUE TORQUE - 
| 145 FTLB | 29 FT LB 145 FTLB 
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Fig. 2—Time constants for electromagnetic multiple-disk clutch. 
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KOPPERS POLYSTYRENES 


Type 3 General Purpose Polystyrene 


| d Heat Distort 
eae eee 


Type & oa Distortion Tem- 
. “High Impact,” Lowest Water 
MC 185 Soeorgiion Rate 


MC-305"High Impact,” Easy Flow 


.. “High | t,”” Highest Heat 
MC-309 jtigh Impact.” Highest Hea 


MC-405 “Medium Impact,” Easy Flow 


. “Med I t,”” Highest 
MC 409 Heat Soiefies Tampordtere 


veut ~” on \ 
Guaranteed by “N 
Good Housekeeping 
0 * 


, W 
45 anveanisto WS 
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|| KOPPERS 


They needed a plastic to make 


strong, heat resistant radio parts 


© Most people treat radios with care, but 
accidents do happen. Take small radios, 
the kind you use in the breakfast nook or 
at the bedside. They’re often jarred or 
bumped, so they have to take shock and 
impact. 

Heat is another problem with small 
radios. They’re often carried outside in 
the hot sun, or they sit near a window 
where the sun pours in. Both this external, 
and the internal heat generated by the 
radio, tend to make some plastic radio 
cabinets warp out of shape. That’s why 
leading radio manufacturers have been 
looking for plastic parts that can take 
both bumps and heat. They found what 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 


they wanted in Koppers Heat Resistant— 
High Impact Polystyrenes. These plastics 
contain rubber, which makes the polysty- 
rene strong and durable. 

New radio cabinets, dials and knobs 
made with these plastics come in bright 
colors. They are light weight and have 
smooth, easy-to-clean surfaces. 

Koppers Heat Resistant — Heat Im- 
pact Polystyrenes have production ad- 
vantages, too. They are dimensionally 
stable and flow easily in the mold. 

If you would like to get sound engi- 
neering advice about the use of Koppers 
Polystyrenes in your product, write or call 
your nearest Koppers Office. 


KOPPERS COMPANY, INC., Chemical Division, Dept. EM-104, Pittsburgh 19, Pennsylvania 
SALES OFFICES: NEW YORK +» BOSTON + PHILADELPHIA » ATLANTA +» CHICAGO + DETROIT + LOS ANGELES 
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‘DIAMOND H’ Snap-Ins 


PERFORM BETTER 
LAST LONGER 





Don’t skimp on quality where it costs you least—the toggle 
switch, outlet, pilot light or interconnecting load plug on whose 
positive performance and long life your product’s reputation may 
depend. 

“Diamond H” Snap-Ins were first in the field and still lead 
in consistent quality and service life. Spade terminals for faster 
wiring or standard screw terminals. 

Switches conservatively rated 15 and 20 A., 125 V.; 10 A., 
250 V., A.C.; also h.p. ratings. Pilots rated 115 V. or 230 V., 
A.C. UL Approved. In black, white, brown or special color plastic. 
Send us your requirements today. 





THE HART MANUFACTURING COMPANY 
211 Bartholomew Ave., Hartford, Conn. 































NO AMBIGUITY 
FAST RESPONSE 


A shaft position to digital con- 
version component for data 
handling systems and digital 
computers. Multi-brush pick- 
offs eliminate ambiguity. 
Adapted to be used in digital to 
analog conversion systems and 
closed loop systems. Standard 
unit handles 13 digits; 7, 17, 
and 19 digit models also avail- 
able. Multi-channel converters 
designed to be time-shared 
with one scan network. Cus- 
tom models may be ordered to 
your specifications. 


ANALOG- DIGITAL 
CONVERTER 


SPECIFICATIONS: 


Dia. 2 in. Wt. 8 oz. 

Length: 2-3/4 to 5”, according 
to model , 
Torque: Under 0.2 oz. in. 
Meets applicable military 
specifications 


Write for catalog information. 


Computers and Controls 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


808 WESTERN AVE. + GLENDALE «+ CALIF. 





connecting the coil. For this reaso 
one-half of the laminations are wave 
formed and act as springs to ae 
the laminations apart. In closing . 
clutch, the magnetic pull must be 
greater than the spring tension in 
order to flatten the laminations and 
obtain the maximum torque. It js of 
interest to note that the openip 
spring force does not reduce - 
transmissible torque. 

Fig. 2 is drawn from an oscillo. 
graph showing the transmitted torque 
and clutch current when closing, ryp. 
ning and opening the clutch. Before 
energizing the clutch coil, the clutch 
is operating at the residual torque 
This torque is present in all lami. 
nated clutches and is not caused py 
residual magnetism, but depends op 
the oil viscosity, the speed difference 
at which the laminations are oper. 
ated and the clearance between lam. 
nations. For the electroclutch, the 
residual torque is approximately | 
per cent. When the current is applied 
it builds up rapidly owing to the 
open air gap. As the air gap begins 
to close, the build-up slows and upon 
closing of the air gap, the current 
actually dips rapidly. Thereafter, jt 
slowly increases to full value. 


Maximum Torque 


While the play between lamina. 
tions (0.040 in.) is being removed, 
no increase in torque from residual 
torque takes place. During the com- 
pression of the spring laminations 
(0.080 in.), the torque increases slow- 


| ly as the spring pressure increases, 


ELECTRICAL MANUFACTURING 


After the clutch has closed, there is 
still present an oil film between the 
laminations (0.004 in. total) and as 
this oil film is squeezed out between 
the laminations, the torque increases 
to the actual starting torque. This is 
the maximum torque the clutch can 
start against and is determined by the 
dynamic coefficient of friction of dry 
steel surfaces in motion. 

As the speed difference between 
the lamination surface decreases, the 
coefficient of friction increases to the 
static value, which for steel lamina 
tions is approximately two times the 
dynamic coefficient of friction. The 
transition between the two coefficient 
of frictions is not uniform but takes 
place in a violent oscillating pattem 
until the laminations lock together. 
It is this phenomenon which makes 
the electroclutch so abrupt in its 
closing operation. When soft engage 
ment is a definite requirement, the 
electroclutch should not be used, of 
special consideration should be given 
to the control circuit of the clutch. 
After the clutch has reached full 
speed some dampened oscillations ate 


noted in the transmitted torque. This 
































Avoid delivery delays... save money ... with 


: 

g M P.R.MALLORY &CO. Inc 

ALLO 

\ R Next time you design or order fine-silver 





fe headed rivet contacts, check through the list 
- 4 AN DAR D of standard stock Mallory types and sizes. Out 
; of the 70 different sizes and styles of contacts 
. that Mallory carries in stock for immediate 
i- “ i O C K shipment, you'll probably find one that fits your 
y exact requirements. 
n e . ° 
\ 2 By using standard stock Mallory contacts, you 
Silver Rivet Contacts rma allony-eognaiinad 
t can save time and money in several ways: 
i- ea : 7 
. SAVING: in time and cost of special designs 
] and tooling 
d 
e QUICK SHIPMENT: orders from stock are usually 
\s shipped within 24 hours. 
n . . . 
it SAMPLES: immediately available, 
it where necessary. 

SMALL QUANTITIES for pilot runs and job 

orders are delivered promptly. 

- Mallory’s contact standardization program was 
1, the result of an intensive survey of thousands of 
1 


customer prints and usage records. From an 
analysis of these, 70 sizes were selected which 
match the great majority of applications for 
fine-silver headed rivet contacts, in both flat 
and radius-faced designs. 


ae 


Dimensions, part numbers and prices of Mallory 
stock contacts are listed in a new folder. Write 
for your copy today... and use it as a “pre- 





ferred list” for present and future specifications. 
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Special Contacts 


If unusual requirements call for a contact outside 
of the standard list, Mallory engineers are well 
qualified to recommend a specialized contact 
design. At your service are Mallory’s wide range 
of contact materials, and efficient facilities for 


\- 


manufacturing contacts and complete contact 
assemblies. 








PR MALLORY BCO In 


Expect more ...Get more from MALLOR 





P 

r : : 

Serving Industry with These Products: 

Electromechanical—Resistors * Switches * Television Tuners * Vibrators 

Electrochemical—Capacitors * Rectifiers * Mercury Batteries 

> MetaHurgical— Contacts * Special Metals and Ceramics * Welding Materials : 

5 P. R. MALLORY & CO., Inc., INDIANAPOLIS 
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REGOHM 


Reference 


Regohm keeps radiation energy constant 


Disturbance 
(Power input variations) 


Disturbance 
(Ambient conditions) 





for new infrared spectrometers 


Since infrared analysis must be able to re- 
cord changes as slight as | part in a million 
of a chemical substance, the energy source 
must be kept constant. The above block 
diagram shows how Regohm does this for 
a Perkin-Elmer Infrared Spectrometer. 

In most applications, Regohm directly 
senses what it controls. Here, however, 
Regohm serves as a power amplifier. A 
photo tube acts as the sensing device. Its 
output is electronically amplified, using a 
balanced DC amplifier to raise the power 
level of signal and eliminate the effects of 
drift. 

The photo tube is constantly sensitive to 
changes from the Nernst glower by deliver- 
ing current output proportional to changes 
in radiation. Output from the Reference Bal- 
anced Amplifier changes above and below 
fixed voltage. 

Reacting to milliwatt output changes in 
the amplifier, Regohm produces large 
changes in power input to the Nernst 
glower. Hence, the Regohm circuit adjusts 
for all variations in source intensity, coun- 
teracting disturbance from power input 
changes and ambient temperature condi- 
tions. Regohm’s dashpot stabilizes the con- 
trol system. 

Electric Regulator takes pride in the fact 
that high performance alone was the reason 
for P-E’s choice of Regohm for equipment 
that is the “Cadillac” in its field. 


7 Reasons why Regohm can simplify 
your control problem 

1. Regohm is small in size—It is compact, light- 
weight, position-free. 

2. Regohm is a high-gain power amplifier—\il- 
liwatt variations in signal energy control 
energy changes millions of times greater. 


3. Regohm’s isolated signal and control circuits 





Assembling a Perkin-Elmer 
Infrared Spectrometer 


eliminate impedance matching problems—Sig- 
nal coils may have ratings from 0.01 to 350 
amperes. Control resistance range unlimited. 


4. Regohm will correct system instability—A rc- 
liable, sturdy dashpot aids system damping. 


5. Regohm’s effect can be calculated in advance 
Its response is independent of rest of servo 

system. 

6. Regohm assures continuous control—In 

“closed loop” systems a high-speed averag- 

ing effect occurs. 

7. Regohm has long life—Plug-in feature sim- 

plifies replacement when necessary. 


Regohm can be applied to your controi 
system or regulation problem. Our engi 
neering and research facilities are always at 
your service. Write for Bulletin 505.00, ana 
lyzing Regohm’s characteristics and applica- 
tions. Address Dept. LM., Electric Regulator 


Corporation, Norwalk, Conn 





is caused by the angular deflection of 
the shaft during starting. The final 
running torque shown is lower than 


the maximum transmissible torque 


This is of interest when the clutch jg 
disengaged. 

On opening the circuit, coil current 
decays very rapidly. However, the 
transmitted torque is maintained for 
0.055 sec because the laminations 
must be forced apart by the spring 
action. When the clutch is driving 4 
heavy load, slippage between the disk 
faces takes place shortly after de. 
energization. On the other hand, the 
less the clutch is loaded, the slower 
it will release. 


Operating Time 


The operation time of the clutch 
when closing can be divided into two 
parts. The first is the closing time. 
which is the time from the energizing 
of the coil until the air gap is closed 
(except for the oil film between the 
laminations). The second is the 
clutching time, which is the time from 
the closing of the air gap to the time 
the laminations are locked together. 
The closing time is constant for any 
clutch type or rating as it only de. 
pends on coil voltage (always 24 de 
volts), relative position of the clutch 
parts, armature travel, opening spring 
force and magnetic pull, all of which 
are constant fer any given clutch. 
The clutch time is variable and de- 
pends on the flywheel effects of the 
parts being accelerated and_ the 
steady-state load torque the clutch 
must transmit during starting. 

During the clutching time the load 
of the clutch always reaches the max- 
imum starting torque. If the steady- 
state torque of the clutch is high, the 
torque available for the acceleration 
of the masses to be started is small 
and clutching time becomes long. If 
the useful torque transmitted by the 
clutch is equal to or greater than the 
starting torque, the starting time will 
be infinite. 

The clutching time is determined 
from the equation: 


Wren 
t a 
44,300(T, — T1) 
where t = time, sec 
Wr? = flywheel effect of accel- 


erated parts, lb-in.? 

n == (ni — nz) = differences 
in speed before and after 
clutching, rpm 





r. maximum starting torque, 
ft-lb 
T) steady-state load torque, 
—— CONTROL COMPONENT IN: Servo systems « battery ft-lb 


chargers + airborne controls + portable and station- 
ory generators « morine radar « inverters + locomo- 
tive braking systems + mobile telephones + guided 
missiles « signal and alarm systems + telephone 
central station equipment + magnetic clutches « rail- 
road communication systems * magnetic amplifiers. 


To this must be added the closing 
time to obtain the total operating 
time of the clutch on closing. 

How often a start can be made is 
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STYRON 475 P 


PROVIDES EXCELLENT FORMABILIP) 


Intricately designed products can 
be formed with exact detail... and using 
amazingly inexpensive molds! 


Styron® 475 plastic sheet offers a desirable rigidity in both 
the sheet material and in the finished product. Yet it quick- 
ly conforms with the surface of the mold when it’s heated 
and under low pressure! 

This means that with versatile Styron 475 sheet you can 
produce parts intricate in detail with greater assurance 
of faithful reproduction. You can accomplish this at low 
cost... even on low production runs and with large area 


Name 


| Company 
u 


THE DOW CHEMICAL COMPANY, Plastics Sales, PL 437T, Midland, Michigan 
Please send me properties data on Styron 475 sheet and supply sources in my area. 


ica a bei exes es cape ocean Nc apenas 
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parts. For Styron 475 sheet is vacuum or drape formed, 
and therefore requires only inexpensive molds. 

The physical properties of Styron 475 give products a 
competitive edge in sales, too . . . like high-impact strength 
for added toughness; bright, sparkling color for eye 
appeal; light weight; and a surface that’s easily cleaned. 
And it has good dimensional stability even in high humidity, 
and excellent electrical properties. 

Investigate Styron 475 sheet today. Compare its formabil- 
ity with any other plastic. See if it can’t help you produce 
a new or better product at lower cost. For further informa- 
tion, write THE DOW CHEMICAL COMPANY, Plastics Sales, 
PL 437T, Midland, Michigan. 


__Title 


you can depend on DOW PLASTICS 
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Subject: solder 


As far as cost is concerned, solder is a relatively 
small item in any manufacturing operation 
But solder does a big job. You should have 


the best solder you can buy... Federated solder. 


For printed circuits Federated CASTOMATIC® 
bar solder, the machine-cast solder 
with no dross, with uniform composition 


throughout each bar. 


For joining work — Federated Rosin Core 
(RTS 200) wire solder in all 


commercial gauges and compositions. 





Photo courtesy Photocircuits Corp., Glen Cove, N.Y. * 





Federated Metals Division 


AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 5S, N. Y. 

in Canada: Federated Metals Canada, Ltd., Toronto and Montreal - 

Aluminum, Magnesium, Babbitts, Brass, Bronze, Anodes, Zinc Dust, 


Die Casting Metals, Lead and Lead Products, Solders, Type Metals 















of course determined by how well the 
heat developed during the start is 
removed from the clutch and its lam- 
inations. The maximum Operatin 
temperature of the coil is 125 ¢ a 
of the clutch lamination approximately 
200 C. Temperature above this limit 
eventually will cause permanent dam. 
age to the clutch. O09 


Abstracted from the paper, “The Elec. 
tromagnetic Clutch; Its Operation, Appli- 
cation and Control” presented by the au. 
thor at the Fall Meeting of the American 
Society of Mechanical Engineers held in 
Milwaukee, Sept. 8-10, 1954. The clutch 
is now being marketed in this coun 
= I-T-E Circuit Breaker Co., Philadel. 
phia. 


Professional Engineers ys 
Unionized Engineers 


Harry A. Winne, Member 
National Society of Professional Engineers 


ENGINEERING is a profession, but in my 
estimation by no means are all engi- 
neers professional people. To entitle a 
person to be known as a member of a 
profession, quite obviously he should 
have a background of education and 
training in his field sufficient to enable 
him adequately to serve his employer, 
But more than this, his philosophy 
must include a continuation of his edu- 
cation throughout life. He must be 
forever striving to gain more knowl 
edge, more understanding in his cho- 
sen field. 

With increasing competence and 
greater service in his profession will 
come enhancement of reputation and 
higher income. Professional people are 
human but a professional man must 
always be ready to give service above 
and beyond what his immediate re- 
ward may seem to justify. 

The true professional man should 
ever be willing, and in fact should 
seek opportunities, to guide and in- 
struct younger or less competent peo- 
ple. He should also be willing and 
eager to serve his community, his state, 
his nation, and the world in polities 
and in other ways. Engineers have 
traditionally been less active in this 
service than have lawyers. 

Perhaps the most fundamental re- 
quirement of all is that a professional 
man must have, and must adhere to, a 
very high standard of ethics. 

Lastly, the true professional is €s- 
sentially an individualist insofar as 
his own affairs are concerned. He 
strengthens himself by his own efforts, 
not by leaning or depending on others. 
He rises by pulling himself up as his 
education and experience increase. 

Some men who call themselves i 
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Low Cost, Soreng 
Multi-Purpose Shaded- 

Pole Motors May 
Solve Your Problem 











SPECIFICATIONS ON OUR TWELVE MODELS Phonograph Tartebis 








ef 400-11-1 400-20-1 400-21-1 400-30-1 400-31-1 400-40-1 400-41-1 400-50-1 400-51-1 400-60-1 400-61-1 ‘a eee 
| ASSEMBLY NO. 4006246 4006247 4006131 4006132 4006256 4006257 4006266 4006267 4006276 4006277 4006286 4006287 Double or eutesiadis aneaitian. 
VOLTS 15. 115. «2115. ~«2015.~=«*20S SSS 15 115. 115 ~*2015 
FREQUENCY 6 60 60 60 60 60 60 6 60 60 60 
AMPERE-NO LOAD 0.31 031 042 042 055 055 064 097 097 131 131 Light Power Tools. 
WATTS—NO LOAD 135 135 19 19 2 2m 227 40 40 53 53 Jig saws, drills, ete. 
RPM—NO LOAD 3400 3400 3480 3480 3500 3500 3570 3560 3560 3550 3550 
MAX. HP OUTPUT 1/600 1/600 1/200 1/200 1/125 1/125 1/75 1/50 1/50 1/40 1/40 
| START TORQUE-OZ.IN. | 058 058 14 14 23 23 «23 «23 «33 0©«0330«049¢~«&S 
STALLED WATTS 18 18 +2 #42 «+440 40 4 «4 «868 «868 § «698 
| EFFICIENCY % 9 a oe oe ne ee ee ee ee a . 
ROTATION SHAFT END | C.W. C.C.W. C.W. C.C.W. C.W. C.G.W. C.W. C.C.W. C.W. C.C.W. CW. C.C.W. Various Small Fans 
) TURNS PER COIL 1700 1700 1200 1200 970 970 825 825 630 630 475 475 
COIL WIRE A.W.G. 0 0 8 82 6 6 6 6 S&S B& 2B 2 


STACK WIDTH “A” %” %" %" i %" %" A” mn Ff ie» | 
! SPACER LOCATION STD. STD. STD. STD. STD. STD. STD. STD. STD. STD. STD. STD. 
, SHAFT DIA. “B” 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.2178 0.2178 0.2178 0.2178 
SHAFT EXT. TO BEARING] %” %” n" %" %" i x" %" %" x" %" %" 
WEIGHT—POUNDS 0.8 08 116 4116 144 %144 162 162 #%1909 190 238 2.38 
SERVICE DUTY CON’T CON'T CON’T CON’T CON’T CON’T CON'T CON'T CON’T CON’T CON'T CON’T 
ES—SHEET 10060 10060 10060 10060 10060 10060 10060 10060 10060 10060 10060 10060 
CUSTOMER STD. STD. STD. STD. STD. STD. STD. STD. STD. STD. STD. STD. 





Complimentary 
Engineering Counsel 


If you believe you 
have a possible appli- 
cation for one of our 
shaded-pole motors, 
please feel free to con- 
sult with us without 





bligation. O i- 
: ePRODUCTS CORPORATION scasie ssi Ganie aa 
1 9551 Soreng Avenue, Schiller Park, Illinois you and advise you on 
the practicality of us- 


Plants: Schiller Park, Ill. * Fremont, Ohio * Spring Valley, Ill. ing one of our motors. 
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> OTHER SORENG PRODUCTS FOR THE APPLIANCE, AUTOMOTIVE AND AIRCRAFT INDUSTRIES 
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- Selector Switch ttt Snap Switct Push-button Switch 
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SLIP RINGS 
...AND SUP RING ASSEMBLIES 
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BRUSHES — CONTACTS — ASSEMBLIES 





.--Use SILVER GRAPHALLOY for appii- 
cations requiring low electrical noise; low 
and constant contact drop; high current — 
density and minimum wear. 


EXTENSIVELY USED IN: 


SELSYNS + GUN FIRE CONTROLS 
ROTATING THERMOCOUPLE and 
STRAIN GAGE CIRCUITS 
ROTATING JOINTS * DYNAMOTORS 


Wide range of grades available for 
standard and special applications. 


Chtor Craphalloy Produce 


Oil-free, self-lubricating Bush- 
ings ond Beorings (applicable 
—100° te +-300° F.; with ex- 
ponsion coefficient half thet 
of steel will not seize shoft at 
low temperature); oil-free 
Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vones. 







GRAPHITE METALLIZING CORPORATION 


| [_] Piease send date on Graphalloy BRUSHES and CONTACTS. 
[_] Send dete on BUSHINGS. 





| NAME & TITLE 


COMPANY 
| STREET 
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gineers, or who hold engineering de- 
grees, do not measure up to these 
standards. If we want engineering to 
be known as a true profession, we must 
do what we can to insure that men 
who call themselves engineers act in 
|accordance with high professional 
standards. 


Engineers’ Unions 


|such. When properly led, they serve | 
very good purposes in industry for the | 





as “labor.’ 


labor unions for true engineers. There 
| was justification for the formation of 
some of the independent engineering 
unions in the early days of the Wagner 
Labor Relations Act in order to pre- 
vent engineering employees from be- 
ing forced to become part of a hetero- 
geneous collective bargaining unit in 
which they would be hopelessly out- 
numbered by the labor group. Tod: ay 
there is little danger of such a situation 
arising. It seems to me, however, that 
an indication by large groups of engi- 
neers that they desire to be considered 
as true labor unions might give heavy 
ammunition to those who would like 
| to have removed from the labor rela- 
| tions laws the protection now existing 
for professional personne ]. 

I cannot conceive how a man who 
| joins a labor union can also think of 
| himself as a profe ssional person. When 
| he joins a union he delegates to the 
| union leaders the right to bargain with 
his employers as to his remuneration 
.and other working conditions. They 
| quite likely will formulate rules cover- 
ing the rate at which he can advance 
from ste p to step. He usually agrees to 
strike at the call of the union leader- 
ship. We have recently witnessed 
strikes of engineers against companies 
engaged in vital defense work. Do you 
suppose the public thinks of those 
striking engineers as professional peo- 
ple? How can it, with its understand- 
ing that inherent in any profession is 
| the ideal of service to the public, to the 
national welfare? 

When an engineer joins a union like 
the Engineers and Scientists of Amer- 
ica (ESA) he is taking a step which 
sets him apart from. management. In 
| the eyes of the general public, unions 

‘and man: igement are diametrically op- 
| posed to each other. 


| Engineer a Part of Management 


Such a step on his part is very un- 


fortunate for him and unfortunate for 


his employer. I have always considered 
| the real engineer as a part of, not apart 
| from, management even though he 
|does not necessarily manage people 
‘and facilities. The engineer who is not 


I am not against labor unions as | 
5 


group of employees generally known | 
But I am categorically, fun- | 
damentaily opposed to the idea of | 
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TRADE MARK 


ear 


solves another 
problem! 





The ORIGINAL 
right-angle 
bevel gear unit 





Photograph courtesy Fort Wayne Metals, Inc. 


PROBLEM: 
take-off needed for wire coiling 


A right-angle power 


machine turning on vertical axis, 
SOLUTION: ANGL gear. 


COMMENTS: after 10,000 hours 
of continuous use at up to four 
times rated capacity, unit is in 
perfect shape—keeping up with 


production schedule! 


ANGLgears are rated up to 1 hp 
at 1800 rpm. Both models are 
made with 1-1 gear ratio, and 
with 2 or 3-way shaft extensions. 
Contact your local distributor or 
write to us for information. 


<< pypBo ae 


Accessories Corporation 


HILLSIDE 5, NEW JERSEY 





MANUFACTURING 


NEED SOMETLUING SPECIAL” 


IN ELECTRICAL HEATING UNITS? 


SEE FERROD FIRST for Sure Answers! 


The above are just a few of the hundreds of heat- 
ing elements we manufacture. And if the answer 
to your problem takes the form of some other 
size or type of unit, the chances are good we 
have made that, too! 

Of this you can be sure: Any answer recom- 
mended by Ferrod engineers will be the right 
answer. For our crew does far more than 
work out the proper wattages, voltages and 
terminals. 

When we analyze your heating problem, our 
men delve into controls, mountings, heat 
patterns, allowable heat-up time, heat losses, 
sheath metals, safety margins and a host of other 


factors—all important to you if you are to get 
dependable, long-lived, economical units. And 
often we find that you can use a standard ele- 
ment, thus saving the cost of special engineer- 
ing and tooling. 

Here at Ferrod our only business is electric 
heating. We work at it every day... for many 
different manufacturers ... making many differ- 
ent kinds of products. And we manufacture a full 
line of rod, finrod, immersion, cast-in-place and 
clamp-on heaters. 

We'd like to work on your problem next. Write 
and tell us what you need, or ask to have one of 
our representatives call! 


FERROD “re. company 


611 N. RIVER ST. 


OCTOBER 1954 


BATAVIA, ILLINOIS 





Trim your production costs 


with 


uw 
Insulation materials 


play an important part in the size, 
shape and cost of most electrical equipment. 


Chasbestos and Glasterra are lam- 
inated Class “B” and “H” insulating 
materials engineered to help you 
trim both cost and size of your prod- 
ucts. Made of various combinations 
of purified asbestos, duPont Mylar® 
film, glass yarn or fabric and silicone 
these Chase 
come in sheets, rolls and tapes, to 


varnish, insulations 


meet your requirements. 


Typical Uses for Chasbestos and 
Glasterra are as coil windings, layer 


insulation in dry type transformers 





PERE Te east 





rr. Francis M. Chese, 


President 
Chase & Sons, Inc., 
Randolph, Mass. 


and rectifiers, cable tape and lead 


insulation in motors. 


Ask for samples. The best way to 
determine how you can best use 
Chasbestos and Glasterra, or Mylar® 
rag paper slot insulation, is to ask for 
samples and technical bulletins giv- 
ing complete information on ele 
trical and physical properties. If 
you need quick service or special 
information, call us at WOodlawn 
3-2600. Chase and Sons, 
Randolph, Massachusetts. 


Inc., 


FRICTION TAPE 

RUBBER SPLICING COMPOUND 

NEOPRENE SPLICING TAPE 

PLASTIC ELECTRICAL TAPE 

HIGH AND LOW VOLTAGE INSULATING TAPE 
RUBBER AND PLASTIC COATINGS 

CLASS “B” AND “H” INSULATION 








a manager of people may be said * 
manage materials and processes, He 
determines the design and characte, 
istics of the product. The engineer in 
industry and here I use the term engi. 
neer broadly to include not only the 
design engineer, but also the manufae. 
turing engineer and the application ep. 
gineer, determines the cost, the per. 
formance, the quality and the market. 
ability of the product, and thereby has 
great influence on the success or failure 
of the enterprise. He often has authop. 
ity to stop output of the product when 
for some reason the product jis pot 
meeting his standards of quality and 
performance. . 

To my mind an industrial organiza- 
tion consists not of just labor and map. 
agement, but rather of labor, profes. 
sional people and managers, the latter 
two forming the management group, 

Frankly my personal observation e 
been that among those who are most 
vociferous in favoring engineering 
unions are often engineers of rather 
mediocre ability; men who feel that 
their four years in college has not 
brought them the income and the po- 
sition they expected. Down in their 
hearts they know they are not going 
farther “under their own steam,” and 
so they think they have nothing to lose 
by joining a union. They undoubtedly 
think they may gain, because of the 
usual “leveling” tendency of a union, 
but any such gain is very apt to be at 
the expense of the more capable 
people. 

Another group which seems to be 
particularly susceptible to the union 
appeal is made up of very young men, 
just a short time out of college, with 
really high ideals of character and so- 
cial justice, but with no real under- 
standing of the relative advantages 
and disadvantages of belonging to a 
union. 


Management's Responsibility 


Undoubtedly a lack of understand- 
ing on the part of management has in- 
stigated the formation of engineering 
unions in some companies. Here are 
some of the things top management 
must realize and recognize if it is to 
maintain good relations with its engi- 
neers: 

The good engineer, the professional 
man, is a part of the management 
group and should be recognized as 
such. 

He wants to know broadly about the 
business so that he can adequately 
guide his own efforts to achieve best 
results for his employer. 

He wants easy two-way commuDl 
cation between himself and his supet- 
vision. 

He wants recognition. 

He wants opportunity to publish 
technical papers, to attend technical 
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HONEY WELL Mercury Switches 
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small 
| Mercury Switches 
3 to meet 
: demands of— 








£ e s 
1. Small load circuits 
e 
V e e s 
2. Limited operating 
L 
; space 
le 
1 
n @ Ratings of some types of small 
; Honeywell Mercury Switches may 
; 
. often be extended down to micro-volt 
1 milli-ampere ranges. They are espe- 
es cially designed for reliable service in 
. low energy circuits for applications 
where space economy is a critical 
factor. 
d- These switches are widely used e High capacity mercury switches 
n- 
1” by manufacturers of control and in- e Sensitive mercury switches 
re dicating devices, home freezer units, ® Protected mercury switches 
x alarms, animated displays and other ® General purpose mercury 
0 . « » . e 
5. applications which involve tilt mo- switches 
tion and low force. Let a MICRO SWITCH field engi- 
nal ; p : ; 
ont Whatever your specific require- neer, fully experienced in every type 
as ment, if a mercury switch is indicated, of switch application, help you select 
, there is a Honeywell Mercury Switch the right switch for your application. 
hy to meet it. In addition to the small Call the nearest MICRO SWITCH 
est switches mentioned here, there are: branch office. Ask for Catalog 90. 
ni- 
eT MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, i R 0 S W i T C 
Snap-action precision switches and mercury 
ich switches. Available in a wide variety of sizes, 
| shapes, weights, actuators andelectricalchar- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
cal acteristics. For all types of electrical controls. HONEYWELL 


FREEPORT, ILLINOIS 
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POTTER can tell you “‘why”’ 
POTTER «can tell you “how” 


and POTTER can make 
the FILTER that will 
‘confirm that “how” 


Once it’s stated completely and correctly, 

a problem is half solved. 

Potter can put the facts and figures of 

your problem on paper .. . can 

chart its limits in laboratory tests... can 

engineer the solution. And Potter 

can embody that solution in 

subsequent design and production. 
Call Potter to engineer, design and 


produce the filter to solve your 








radio interference problem. 


Write for Bulletin 41B. 


SPECIALISTS IN 
FIXED PAPER 
CAPACITORS 
SINCE 1925 


1950 SHERIDAN ROAD 
NORTH CHICAGO, ILL. 
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society meetings and to be reco nized 
in the engineering profession a. , 
whole. ne 

He wants his ability to be used { 
the fullest extent. He wants adequate 
assistants to do the run-of-mine tasks 

He wants adequate remuneration, _ 

He wants these things, and he jg < 
titled to them, but he must earn them 
and if he is a good professional engi. 
neer, he will! Oop 


Abstracted from a talk delivered be 
fore the National Society of Professiona| 
Engineers, Milwaukee, June 1954, yy, 
Winne is a recently retired vice presiden; 
of General Electric Co. 


Engineering Education 
Evaluated 


ENGINEERING EDUCATION may be fair- 
ly adequate for the moment, but jt 
certainly is lacking when the demands 
of the future are considered. This was 
the view of a panel which discussed 
“Evaluation of Engineering Educa. 
tion” during the National Society of 
Professional Engineers annual conven- 
tion in Milwaukee in June, 

Panel members included W, R. 
Woolwich, engineering dean, Univer. 
sity of Texas, as moderator; and N, W, 
Dougherty, engineering dean, Univer. 
sity of Tennessee; M. M. Boring, man- 
ager, technical personnel development, 
General Electric Co.; G. F. Branigan, 
engineering dean, University of Ar- 
kansas, and John Gammell, graduate 
training director, Allis-Chalmers Man- 
ufacturing Co. 

Boring warned that Russia is train- 
ing more engineers and _ technicians 
than is the United States and often for 
longer periods. He also warned against 
engineering educators becoming ac- 
customed to considering demands of 
larger employers alone. 

To insure an adequate supply of 
adequate engineers in the future, en- 
gineers and industry must pay closer 
attention to the secondary school pro- 
grams, Boring added. Education for 
engineering must start long before the 
college years if men with good, gen- 
eral engineering-science backgrounds 
are to be produced. 

Dougherty told the group that an 
interim NSPE committee on evaluat- 
ing engineering education has made 
a report which leans heavily toward 
more science in engineering education. 
Such a trend is already apparent be- 
cause it is realized that to To analysis 
and design the student must havea 
core of mathematics, science and en- 
gineering science. 

Gammell declared that there art 
splinter groups which want emphasis 
placed on technical training, or 
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NEW...HIGH-TORQUE 


STATIONARY-FIELD ELECTRIC 
CLUTCHES FROM WARNER 









































NEW 





companion line to broaden applica- 
tions for Warner Electric Clutches. 
Simplified design. 





thicker, tougher friction surfaces keep 
clutch operating longer, without serv- 
ice or adjustment. 


NEW 


7 design flexibility—may become part 
s of existing machine drive. Easily 
adapted for use with standard power 
transmission equipment. Magnets 
available for both inside and outside 
mounting. Faster and easier to in- 


stall. . - x LN 
: J r i 


NEW 


rotor between armature and magnet 
may be replaced to extend service 
life. 


NEW 


: 
( 

. foolproof design—armature cannot 
. wear into coil section. 











t Offers simplest, fastest form of 


' “touchbutton” control! 
Df If you are contemplating design changes to make your 
I machines more saleable and reduce costs, here’s a new and 
: simple method of controlling high-torque rotary drives 
; automatically or by pushbutton. The new Warner ‘‘SF”’ take-up is automatic. Torque build-up is precisely controlled 
. (stationary-field) Electric Clutches offer instantaneous elec- by a rheostat in the power unit. Ideal for accurate indexing, 
r | tro-magnetic engagement and release of torque loads up to inching and jogging, rapid cycling, synchronized starting 
Is | 700 ft. Ibs. (max. static torque rating). They are easy to and stopping, and numerous other jobs requiring split- 
: install and control by means of conventional light-duty second response. Complex mechanical linkages are elimi- 
. switches, relays, electric eyes, and other automatic controls. nated. Add outstanding new sales features to your machines 
‘ Positive, no-slip drive is through armature and rotor. Wear this easy, low-cost way. Send coupon below forcomplete facts. 


ne ne ee ne ee ee ee ee ene ee ee ee 


Ba " | Warner Electric Brake & Clutch Co. 
Beat competition with | Dept. EM, Beloit, Wisconsin 





0 Please send free catalog describing Stationary-Field Electric Clutches. 


& L E T R i C eh a A K E S$ 0 Have Warner Representative call. 
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WARNER ELECTRIC BRAKE & CLUTCH CO., BELOIT, WISCONSIN 
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PROVED DEPENDABILITY 
MODERN APPEARANCE 





Zoe + aS. DESPARD SWITCHES 


. P&S 
. sturdy handle 
. . . positive action ... is rated at 15 Amperes for appliance 
use, ¥2 H.P., 115 V. A.C., 125 V. D.C. for small motors. Also 
available in T-rated, 10 Ampere type (P&S 1311). 


Precision built to exacting quality standards . 
1317 has a totally enclosed plastic body . . 


P&S 1317 is compact... only 7%” wide, 158” long and 


1%," deep .. 


. can be used singly or in combination with 


P&S Despard pilots or outlets. 





Note the modern appearing neck, rounded 
at each end—a distinctive feature of all P&S 
Despard devices—one that will add to the 


appearance of your product. 


P&S Wiring Devices Are Built to Last 


If you have a problem involving wiring devices for your 
product, write us about it. Our sixty years of experience in 
producing wiring devices will be helpful. 


Write Dept. EM for complete catalog. 


PASS & SEYMOUR, INC., SYRACUSE 9, N.Y. 


, 


Offices: 71 Murray St., New York 7, N. Y. 


1229 W. Washington Blvd., Chicago 7, Ill. 





general training or on other types of 
training. Despite the diverse views on 
what kind of education is required, it 
is obvious that if engineers are to be 
truly professional they need good gen. 
eral background. Courses in Public 
speaking, business letter writing and 
essentials of advertising could be aq. 
vocated, he said. 

He added that there is a need for 
training of students in manufacturiy 
problems such as detail and major as. 
semblies and material moving, stor. 
age and handling problems, Manufac. 
turers find it costly and difficult to 
train men in these requirements, he 
said. 

Branigan declared that there js , 
feeling that engineering may be dis. 
criminated against in the granting of 
industrial scholarships and other aids 
to education. 

“Apparently,” he declared, “some 
state-supported institutions feel they 
are being cheated out of some grants 
that are going to privately supported 
schools, instead of being shared.” 

A committee of the engineering di. 
vision of the Association of Land Grant 
Colleges and Universities previously 
was named to investigate any inequi- 
ties. While Branigan did not report 
on committee findings, he said that it 
is likely that the American Society for 
Engineering Education would interest 
itself if need for further investigation 
is necessary. The panel members are 
ASEE members. non00 


Bearings in Electric Motors 


W. C. Thompson 

General Sales Manager 
Detrorir BALL BEARING Co. 
of Michigan 


BRONZE BEARINGS are by far the most 
universally used of the sleeve type 
today. Frequently, the smaller motor 
will contain a sintered bronze bear- 
ing, often selected for its low cost or 
the lesser need of future servicing. It 
is inexpensive to produce and can be 
prelubricated and mounted in appli- 
cations where re-lubrication is not 
practical or desirable. The most com- 
mon housing has a spherical outside 
diameter providing _ self-alignment. 
This type of bearing will be found 
occasionally in motors larger than the 
miniature types. 

The cast bronze bearing is very 
common in the fractional-horsepower 
and larger sizes of motors using plain 
bearings. It is normally made from an 
alloy having generally good bearing 
qualities. A commonly used bronze is 
SAE 660, having a percentage com- 
position of 83 copper, 7 tin, 7 lead 
and 3 zinc. SAE 64, having a com- 
position of 80 copper, 10 tin and 10 
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Winding temperatures are an important limitation upon 
the output of electric utility generators. They must be 
kept within safe limits to avoid damaging the insulation. 
Hence all generators have some method of cooling. Con- 
ventionally, the heat passes from the copper conductors 
in the rotor, through the insulation (which presents a 
formidable barrier to heat transfer) to the steel parts of 
the rotor body, and air or hydrogen is pumped through 
and around the rotor. It was realized long ago that more 
effective cooling could be obtained if some way could 
be found to remove the heat directly from the rotor coils. 

Some years ago generator engineers of the General 
Electric Company, Schenectady, New York, proposed 
making each turn of the rotor coils of two copper 
extruded shapes; one a channel, the other comb-like. 
Fitted together, they would make hollow passages for 
the hydrogen, which would be taken in through scoops 
on the surface of the rotor, and exhausted through out- 
lets some distance away, also on the rotor surface. In 
that way, the rotor could be quite uniformly and more 
effectively cooled throughout its length, and output 
greatly increased in relation to the physical dimensions 
of the generator. 





Model section of G.E. direct-cooled rotor for 
turbine-generator, Note intake scoop at left 
front, hollow copper conductors of extruded 
shapes,in center, exhaust outlet at right rear. 





Insert shows typical extruded shapes after 
milling: by G.E. to provide circulation of 
hydrogen throughout the field coils. 





An important problem was found in the extruded 
shapes. Design requirements had to be adjusted to the 
opportunities and practicalities of the extrusion process. 
Today these copper shapes, 20 feet long, drawn and 
finished to strict specifications as to dimensions and 
straightness, are making it possible to remove four times 
as much heat as conventional systems, and to double the 
generator output with no increase in size... For full 
information on extruded shapes, see the nearest Revere 
Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, lil.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere. 


SEE ‘MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 








Write for FREE Product List 54H — 
lists complete range of items, sizes and 
analyses available from stock or by spe- 


cial order. 








STAINLESS STEEL FASTENINGS 
by Anti-Corrosive 


because 


—/ | PROPERTIES YOU NEED! Whether it’s strength, 
non-magnetic quality, resistance to corrosion, abra- 
sion or high temperatures, Anti-Corrosive has your 
fastening answer — made to the closest of specifi- 


cations! 


AVAILABILITY! From machine screws as small 
as #0-80, Anti-Corrosive’s IN STOCK inventory of 


more than 9,000 varieties and sizes of stainless steel 





fastenings means immediate delivery of your re- 


quirements! Streamlined special order service, too! 


(3) LOWER COST! Superior production capacity and 
ae 


know-how means lower costs, helps you stay within 


production budgets! 





ANTI-CORROSIVE 
METAL PRODUCTS CO., INC. 


Castleton-on-Hudson, 
New York 






lead, is also used but is not now as 
common as it was formerly because 
of tin restrictions during the recent 
wars. There are many other combina. 
tions of bronze used successfully, 

Many of the bronze bearings one 
fitted with grooves to more effectively 
distribute the oil or grease into the 
load zone. A good rule to follow jg 
to keep the oil grooving out of the 
load zone. An old rule of allowing 
0.001 in. running clearance per inch 
of diameter is satisfactory when fit. 
ting up many bronze bearing motors 
except where high temperatures are 
encountered and also where shaft de. 
flections are extreme. It is imperative 
that the journal surface have a low 
micro-inch finish. A hardened shaft 
will permit greater load capacity and 
a much longer life than its unhard. 
ened equivalent. 


Ball Bearing Types 


The single-row ball bearing is the 
most commonly used type of anti- 
friction bearing, with several types of 
protection: One-plate shield, two- 
plate shields, one-plate shield and one 
seal, and two seals. 

The single-row ball bearing may 
have an extended inner race, in which 
case this inner race is usually the same 
width as a double-row ball bearing 
would be for the same inside and out- 
side diameters. In_ still other cases, 
the bearing may be a single-row ball 
bearing having both inner and outer 
races the same width as a double- 
row bearing. In addition, this type is 
furnished with double felt, synthetic 
rubber, or labyrinth seals. 

A shield, or plate, is a metal washer 
inserted into the bearing outer ring 
that extends into a notch cut into the 
bearing inner ring but does not touch 
it, depending upon small clearances 
to achieve its efficiency. Shielded or 
plate type bearings are the same 
width as open bearings. 

Sealed bearings present a more dif- 
ficult manufacturing problem. In late 
years, the bearing manufacturers have 
been successful in developing ex- 
tremely thin seals that are inserted 
between the rings, not making the 
sealed bearing any wider than an 
open bearing. In all such construe- 
tion, there is a contact between the 
bearing inner ring and the sealing 
element. The seal is of some type of 
rubber-like or felt material. Some 
seals are actually a synthetic-rubber- 
covered steel plate pressed tightly 
into the bearing outer race and made 
to rub on the bearing inner race edge. 
Another sealed type of bearing is 4 
bearing wider than a similar open 
single-row bearing, sometimes having 
an inner ring wider than its outer ring. 
This type of bearing may have a seal 
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A new product of Du Pont research—‘‘Mylar” polyester film— 
offers you a balance of physical, electrical, chemical and thermal 
properties never before available in a plastic material. 

Shown above is the testing of the unusual dielectric strength of 
this remarkable new film. ‘‘Mylar’’ resists electrical puncture at 
4000 volts per mil. 

Versatile “‘Mylar’’ opens new possibilities in the design of elec- 
trical equipment. It is already being used to advantage as slot, 
phase and wedge insulation in motors; layer insulation in capaci- 
tors; conductor insulation in transformers; under-lead insulation 
for coils; and as a barrier tape for wire and cable. Why not see 
how “Mylar” can help you improve or develop a product? 


DU PONT MYLAR 


Polyester Film 


QU PONT 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 


OCTOBER 1954 


New design possibilities opened by outstanding 
dielectric strength of Du Pont MYLAR 


REG. U.S. PAT. OFF. 


SEND FOR FREE BOOKLET: 


To help you evaluate the advan- 
tages of ‘“Mylar’’ for your prod- 
uct, this free booklet gives you 
the property specifications of 
““Mylar’’. . . shows how this new 
film can be used to improve elec- 
trical products. Write E. I. du : 
Pont de Nemours & Co. (Inc.), Bh aa 
Film Department, Room 4-EM, 

Wilmington 98, Delaware. 





Film Department 4 EM 
E. I. du Pont de Nemours & Co. (Inc.) 
Wilmington 98, Delaware 


Please send me more information about Du Pont 
“‘Mylar.”’ 


Name 


Title 








Firm 
Street & No. 
fe a 
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REPLACEMENT 
TRANSFORMERS 






Remember... 






Tee tt: Mls 
yet Tite 
equipment CT 






Perhaps we shouldn’t even 
mention it . . . but some people 
forget that a transformer had 
to be used in original equip- 
ment before it became a re- 
placement unit. Many Stancor 
cataloged replacement trans- 
formers are being used in to- 
day’s new equipment... 
because they represent the 
most efficient and economical 
original equipment design. 





































‘1984 CATALOO 


STANCOR 


TRANSFORMERS 


No matter what kind of 
equipment you are de- 
signing . . . for economical 
production of samples, 
pt runs, etc. you are 
ikely to find the trans- 
formers you need in the 
New 1954Stancor Catalog. 


Write now for your free 
copy, or get it from your 
authorized Stancor dis- 
tributor. You’ll find it a 
handy book to have 
around. 













CHICAGO STANDARD TRANSFORMER CORPORATION 


3570 ELSTON AVENUE 
CHICAGO 18, ILLINOIS 


EXPORT SALES: 
Roburn Agencies 

431 Greenwich Street 
New York 13, N. Y. 





made up of close fitting ove 
plates, or it can have a felt encased 
sealing element. Recently, bearin 
have been developed with removabl, 
oil seals made of synthetic odie 
pressed into the bearing outer — 
and in contact with the outside Sur- 
face of the bearing inner race. 


rlapping 


Roller Bearings 


The cylindrical roller bearing ang 
the spherical roller bearing are found 
only on the heavily loaded slowe, 
speed motors, such as on motors used 
on diesel electric locomotives, streg 
cars, electric buses, steel mil] appli. 
cations and crane applications. 

The cylindrical roller bearing is oy. 
dinarily the same size as a single-roy 
ball bearing and is available in yay. 
ous combinations of inner ring-outer 
ring and cage (or retainer) construc. 
tion. The inner or outer ring may 
come with flanges on the roller side of 
the race and in some cases, they come 
with retaining rings that take the 
place of a flange which is part of the 
ring. It is primarily a radial load car. 
rier, but it is possible for the bearing 
to take location thrust loads. 

The spherical roller bearing is of 
the self-aligning type and can take 
thrust loads. The spherical roHer can 
take extremely high loads and has 
good speed characteristics. It re. 
quires more space than the other 
types of roller bearings and requires 
more careful lubrication than most 
other types of bearings. 

While the inner race of the ball or 
roller bearing usually has a press fit 
on the motor shaft, there is a sliding 
fit of the outer race in the housing. 
Many bearing engineers believe that 
some creeping of the outer race of a 
bearing is desirable on the theory that 
if the outer race creeps silghtly, new 
surfaces will be brought into the load 
zone and longer life will result. This 
is true only if the bearing does not 
creep so much that it tends to wear 
the bearing housing seat oversize and 
result in spinning. Sealed bearings, 
particularly those types with the new 
synthetic rubber seals that run on the 
inner race, have a tendency towards 
more outer race rotation than shielded 
or open bearings. 


Open vs Sealed Bearings 


The next point is the very debata- 
ble one of using double-shielded or 
sealed-for-life bearings. There is def- 
nitely a need for the prelubricated 
bearing assembly as well as for the 
mounting that permits relubrication. 

Several years ago ball bearing 
manufacturers used the claim of 
“sealed for life bearing” to promote 
the sale of double-shielded bearings 
This was definiely a true statement 
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i A mass production item like the automotive thermostat body here 
: illustrated, requires Grade A designing by the principal and the die 
‘ caster. It may often be found that a close tolerance can be maintained 


more economically on one component rather than another. 
j Or a master control point may belong here not there. 


This sort of give and take is intelligent pre-planning always encouraged 
by Madison-Kipp mechanics who have helped promote a vast number 
of successful projects. 


ee 


When you have die casting requirements please write to our 
home office Madison. 





MADISON-KIPP CORPORATION 
214 WAUBESA STREET + MADISON 10, WIS., U.S.A. 
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PRECISION 
RESISTORS 


Sprague 
No. 121—write for your copy. 
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ELECTRIC COMPANY 


307 Marshall St. « North Adams, Mass.. 


| the use of prelubricated double-sealed | wy, for complete 


| ten days, the life of the bearings may || 
| have been only three, four or five | | 


| H. H. BUGGIE, 


except it was not said what life would 
be the shortest, the life of the bene: | 
ing or the life of the lubricant. A ball 
or roller bearing requires a relatively 
small amount of lubricant, but it is | 
most important that a quality lubri- | 
cant be selected. This is becasue the 
lubricant must: (1) furnish a protec- 
tive coating; (2) must provide a film, | 
preventing metal-to-metal contact and | 
resultant scoring where there is slid- | 
ing action such as between the re- | 
tainer and the balls; (3) effectively 
dissipate heat that is generated 
through the flexing of the bearing 
parts; and (4) protect the bearing 
from foreign matter. 

There are other difficulties to over- 
come. Greases have a tendency to | 
harden, particularly when left inac- | 
tive. The lubricant manufacturers are | 
doing a remarkable job of developing | 
greases that resist hardening or oxi- | 
dation for much greater periods of | 
time than was formerly true. Heat | 
accelerates the oxidation process but | 
in spite of some bearings operating in | 
extremely hot applications this prob- | 
lem is now a minor one. The volume 
of lubricant used in ball or roller 
bearings is a point of importance. The 
available cavity filled not more than 
one-third is a safe rule, whether or | 
not the bearing is enclosed with seals 
or in a housing. Filling the cavity 
completely leads to trouble, particu- | 
larly if the speeds are high. Under 
such circumstances the lubricant fails | 
to dissipate heat produced by the 
bearing and instead by churning the 
grease adds heat to the assembly, re- 
sulting in expansion to the extent that 
the bearing dangerously tightens and 
destroys itself. 





Danger of Overlubrication 


In the average plant, every grease 
fitting that is exposed gets a shot of | 
grease on every trip the greaser | 
makes. Usually he stops applying | 


| pressure when he sees grease squirt | 


out at some place. As a result, more | 
bearings fail due to excessive greas- | 
ing than from lack of proper lubri- 
cant. Sometimes grease is forced into | 


| the windings of motors and an early | 


burn out results. This is why certain 
motor manufacturers have gone to 


bearings, and with good results in | 
many cases. It is often the case that 
a double-sealed bearing failure shuts 


| down a motor only after three, four, 


five or more years’ life. If it had been | 
possible for someone to pack the 
housing with grease every week or | 


months or perhaps even less. 


The proponents of the sealed or |! 


Miniature AW 
CONNECTOR 
ASSEMBLY 


consists of 


RECEPTACLE 


HHB 3359 
WATERPROOF 
PLUG 
ASSEMBLY 


HHB 3310 
TUBING 
CLAMP 


—for limited space 
requirements 


This compact connector assembly, 
(approx, 23% -in. long x 1% -in. dia)7 
is a forerunner of miniature AN Com 
ponents design to be pioneered by 
HHB design and engineering depart 
ments. 

Components include 38 contact re 
ceptacle and plug—two 35 Amp) 


| (No. 12 wire) and thirty-six 5 Amp? 
| (No. 18 wire) contacts. Shell adapter 
| andclamp of gray anodized aluminum,” 


Features the new HHB 3300 Series™ 
flexible plastic tubing clamp 
instead of standard AN 
cable clamp. 


data. 


726 STANTON STREET 
TOLEDO 4, OHIO 


shielded bearings feel that the life of |: 
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COIL WINDING MACHINERY 
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Full detail the other sid 








NOW! Two quick, practical ways to Modernize and Economize } 





2 NEW LEESONA 


Pay-As-You-Profit Plans 


Why let lack of adequate coil winding machinery cost you money — in lost pro- 
duction and higher operation and maintenance expenses? Universal’s two new Pay- 
As-You-Profit Plans provide the benefit of modern coil winding machines — without 
jeopardizing cash, capital position or borrowing power. Take your choice of two 


Plans. 


I, LEESONA LONG-TERM PURCHASE PLAN 
Advantages of Plan I include: 


Your Cash Position Safeguarded. Purchases under 
this plan need not impair your company’s cash position. 


Immediate Operating Economies. You get the 
most up-to-date equipment on the market, thus assur- 
ing operating economies at once — without waiting 
until the complete purchase price has been accumu- 
lated out of earnings. 


Immediate Expansion Opportunities without 
bringing in outside capital, which would dilute the 
equity of present ownership. 


Simplified Procedure. The Universal Winding Com- 
pany handles the entire transaction for you. You need 
not enter into extended negotiations with any money- 
lending organization. 


Under the Long-Term Purchase Plan you may extend 
your payments over any period up to five years — de- 
pending on the amount involved. Terms include an 
initial down payment, with the balance paid quarterly 
over the desired period. Five percent interest is charged 
on the unpaid balance only. 


II. LEESONA LONG-TERM LEASE PLAN 
Advantages of Plan II include: 


You Conserve Your Cash. As under Plan I, you 
put new, cost-reducing machinery to work for you im. 
mediately — with little immediate outlay in cash, 


No Impairment of Working Capital. Your com. 
pany’s financial statement shows no increase in liabil 
ties. 


Freedom From Debt, through leasing, assures that 
your business can be operated without the restrictions 
ordinarily imposed by Your company’s 
future borrowing power is unaffected and its financial 
structure is simplified. 


creditors. 


You avoid the risk of the obsolescence factor. 


Under the Long-Term Lease Plan you pay the first 
year’s rental upon date of shipment and the remainder 
in quarterly installments. At the end of five years, if 
you wish to keep the machinery you may either lease 
it for an additional period, at a small percentage of its 
original value, or purchase it outright at its then fair 
market value. 


Adding up, here’s a real opportunity to get the up-to-date, cost-cutting coil winding me 


chinery you need — and get it fast, with practical, 


simplified financing! 


Take advantage of the Pay-As-You-Profit Plan that best meets your needs. Contact yout 
Universal Representative or write direct to UNIVERSAL WINDING COMPANY, P. 0. Bos 


Se, 
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® 


1605, Providence 1, R. I., or 9 South Clinton St., Chicago, Ill. 


k UNIVERSAL WINDING COMPANY 


P.O. BOX 1605, PROVIDENCE 1, RHODE ISLAND | 


Sales Offices: Providence 


- Chicago - Los Angeles + Philadelphia 


| 
| 
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ihe lubricant initially in the bearing 


4] be sufficient to give longer bear- 
s life than that of an open bearing 
~ ruined possibly by overlubrica- 
- The cost of wasted lubricant is 


, negligible factor in relation to the 

expense of a failure. 

On the other hand, a relubricatable 
mounting, properly serviced, will gen- 
eally give greater life. Fresh lubricant 
,jded in the proper amounts to a 
housing designed to deliver the new 
grease tO the bearing is ideal. Such 
mountings are normally designed so 
that the addition of fresh grease forces 
ihe used grease from the housing. 

There is no doubt but that the term 
‘ealed for life” means the life of the 
lubricant, or the life of the bearing. 
There is no way of compensating for 
gvere operating conditions over mod- 
erate operation. The service life of 
the bearings in a motor operated 8 
hr may be five to six times as long 

ou | as those in motors in operation 24 


m. | bra day. 


Effect of Bearing Speed 


ms In most cases, the bearings used 
in electric motors are capable of 
higher speeds than those usually en- 
countered. Practically any size stand- 
ard tolerance bearing can operate 
al with a wide margin of safety at 1800 
ms | wm. The DN factor is a good rule 
ys | to use in arriving at the speed limit 
ial | of a standard ABEC-1 ball bearing 
and in determining the type of lubri- 
cant required. The DN factor is an 
arbitrary number, the product of the 
bearing inside diameter in millimeters 
D multiplied by the shaft speed in 























Temprex Extruded 
Tefion Wire 


® Insulated with a smooth sheath of extruded 
Teflon, Hitemp’s new TEMPREX hook-up wire 

is unaffected by commercial solvents, 
temperatures from —90° to + 260°C (Class H 
or better), fungus growth, moisture, or 


I 


rst £4 1 f th : Temprex Extruded weathering. Retains its excellent electrical 
| rpm, N. If the product of these two Teflon Wire- sinpiedlanenseneliennianamaniaiiie 
ler numbers is less than 200,000, the Shielded (Metal) prop 9g q 


if | bearing will operate satisfactorily with conforms to MIL-W-16878A (Navy) E and EE 





REP R S 
ase | a proper amount of good ball bear- NX constructions, and to MIL Standard 104. 
its | ing grease; if the product exceeds Sova Furnished in 14 solid colors extruded over 
, 200,000, but is less than 300,000, it Temprex Extruded silver-plated, stranded copper wire, or a solid 
at | all ssary to use an oil Teflon Wire- . F 
ul ts an ccungle, « fokty| ee conductor. Sizes 26—10 AWG in production 
ubricant. As an example, a fairly 


lengths. Delivery within 10—14 days... 


Write for complete engineering information 
and price list. 


common bearing size in electric mo- 

tors is the 308 bearing with a 40 mm 

bore. At 1800 rpm the DN factor is 

72,000, and therefore grease lubri- aoe 
ne | cant would be satisfactory. In fact, also available 

the speed of this bearing could be 

doubled, and good results obtained. 
out | Whenever a DN factor of 300,000 is 
jon. | approached, it may be necessary to 


ue a bronze cage or bearing retainer, — 
or extra-precision bearings. For the == oe 
most part, this problem does not occur = si 

Y 


26 WINDSOR AVE., MINEOLA, L 
too frequently in electric motor ap- ie aad adi 





* . oO oO oO eA . a 7 S Py ry ad 
Y plications, Specialists in high-temperature insulation 
MANUFACTURERS OF 
TEMPRITE TEFLON MAGNET WIRE TEMPREX TEFLO 
iD | Abstracted from a paper presented at aco Tie aati TEMPCLAD 
: ° ° : GN a4 ial 
The National Industrial Service Associa- aC merc ae Ti sae TTT 
hia tion, Detroit, June 1954. TEMPVAR W. A. ENAMEL MAGNET: WIRE NEBROC TEFLON-FIBERGLAS 
TEMPRENE TEFLON HOOK-UP WIRE TEMPTUBE TEFLON-FIBERGLA 
“Du Pont's Trade Name for Polytetrafluoroethylene 
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Shaving newspaper plates 
... quickly, accurately 


















































Hammond Plate Shavers use 


WINSMITH SPEED REDUCERS 


Shaving 19” x 26” newspaper plates to correct printing height within 
12 seconds .. . shaving 30 to 40 thumb nail shell plates at one time with 
uniform accuracy, this Hammond Model S-8 Plate Shaver is equipped 
to help a newspaper go to press before deadline. 


Directly coupled to a 142 HP motor in the drive mechanism, which 
moves the plates into the carbide blade, is a Winsmith Model 11H 
Differential Speed Reducer with a reduction ratio of 108:1. Correct 
speed for fast, smooth and accurate shaving is assured. 


Compactness, ruggedness and dependability have made Winsmith 
reducers most preferred for applications within the 1/100 to 85 HP range, 
in ratios of 1.1:1 to 50,000:1. Why not find out how this complete line 
of differential, worm gear, helical gear and worm-helical reducers can 
meet your needs to best advantage? 


For details, request Catalog 148 ... and for information.on Winsmith’s 
new “C” Line Worm Gear Speed Reducers, request Bulletin HW654. 


WINSMITH, INC. 
18 Eaton St. 
SPRINGVILLE (Erie County), N.Y. 
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Greater Horsepower 
Required With New 
Carbide Cutters 


IN THE NEXT YEAR OR TWO, the race 
for horsepower may be on again in the 
machine tool industry to keep pace 
with advanced cemented carbide 
metalworking developments—develop. 
ments which may step-up metalwork. 
ing production at a faster pace. K, R. 
Beardslee, general manager, Carboloy 
Dept. of General Electric Co., Detroit. 
pointed out recently that at present 
machine tool horsepower has more 
than caught up with carbides, but very 
shortly the picture will change, 

The reason, he added, is that new 
carbide grades now under develop. 
ment, like the 300 series initiated by 
Carboloy several months ago, will be 
much tougher and capable of makin 
deeper cuts into the metals used by 
the metalworking industry. This wil] 
demand machines of higher horse. 
power or perhaps improved design so 
that the new carbide cutting tools can 
be used at the higher speeds at 
which they work with greatest eff- 
ciency. OOo 


Contributory Infringement 


Under the 1952 Patent Act 


Albert Woodruff Gray 
Patent Attorney 


THE PATENT ACT passed by Congress 
in 1952 contains a new provision that 
was absent from the former statute 
which this law replaces. 

“(b) Whoever actively induces in- 
fringement of a patent shall be liable 
as an infringer. 

“(c¢) Whoever sells a component of 
a patented machine, manufacture, 
combination or composition, or a ma- 
terial or apparatus for use in practicing 
a patented process, constituting a ma- 
terial part of the invention, knowing 
the same to be especially made or 
especially adapted for use in an in- 
fringement of such patent and not a 
staple article or commodity of com- 
merce suitable for non-infringing use, 
shall be liable as a contributory in- 
fringer.” 

The Senate Report in reference to 
this provision of the law states, 

“The doctrine of contributory negli- 
gence has been part of our law for 
about eighty years. It has been applied 
to enjoin those who sought to cause 
infringement by supplying someone 
else with the means and directions for 
infringing a patent. 

“One who makes a special device 
constituting the heart of a patent 
machine and supplies it to others wit 
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for dependable, easily regulated torque 


control and power transmission 


SMOOTH OPERATION 


No grab or chatter 


LONG LIFE 


No wear on torque transmitting surfaces 


TORQUE AT ZERO SLIP 


Torque transmitted 100% without mechanical lockup 


TORQUE LIMITING 


Torque easily adjustable from minimum to full 
rated torque 


EXTREMELY FAST RESPONSE 

SMALL CONTROL POWER 

EASILY ADAPTED TO REMOTE CONTROL 
ELECTRIC DIVISION 


ICKERS !<. 


Oo F 7 Ss Ss tt 28-4 €c¢ © €:? G22 4A oe 


1803 LOCUST STREET 


SAINT LOUIS 3, MISSOURI 
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for control of 


SHOCK and VIBRATION 


“Definitely improved the reliability of the transformer 
accessories and, consequently, the performance of 
our transformers” 


Vibration is inevitable in the opera- 
tion of large power transformers like this 
20,000 KVA unit. But harmful effects are 
prevented by the Barrymounts that isolate 
temperature indicators, and control cabinets 
containing switches, relays, gages, and other 
sensitive instruments. In this installation, 
small #302 unit Barrymounts isolate the 
liquid-temperature indicators and medium- 
size #C-2000 Barrymounts isolate the con- 
trol cabinet, prolonging the life of delicate 
equipment and protecting the reliability of 
transformer performance. 


Wherever vibration is present, Barry- 
mounts will keep it under control. Let us 
tell you how to protect your products from 
shock and vibration. Ask for Bulletin EG-54 
“This is Barry.” 
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SALES REPRESENTATIVES 


Photographs courtesy General Electric Company 


708 PLEASANT STREET 
WATERTOWN 72, MASS. 


IN ALL PRINCIPAL CITIES 







directions (specific or implied) 
complete the machine is obviously a 
propriating the benefit of the patented 
invention. It is for this reason that the 
doctrine of contributory infringement 
which prevents appropriating another 
man’s patented invention, has beep 
characterized as ‘an expression of both 
law and morals.’ 

“Considerable doubt and confusion 
as to the scope of contributory jp. 
fringement has resulted from a num. 
ber of decisions of the courts in recent 
years. The purpose of this section is to 
codify in statutory form the principles 
of contributory infringement and at 
the same time eliminate this doubt and 
confusion. 

“Paragraph (b) recites in broad 
terms that one who aids and abets an 
infringement is likewise an infringer, 
The principle of contributory infringe. 
ment is set forth in the provisions of 
the next paragraph which is concerned 
with the usual situation in which con- 
tributory infringement arises. 

“This latter paragraph is much more 
restricted than many proponents of 
contributory infringement _ believe 
should be the case. The sale of a com- 
ponent part of a patented machine, 
etc., must constitute a material part of 
the invention and must be known to 
be especially made or especially 
adapted for use in the infringement 
before there can be contributory in- 
fringement, and likewise the sale of 
staple articles of commerce, suitable 
for non-infringing use, does not con- 
stitute contributory infringement.” 

Several years ago a manufacturer of 
radio parts was making transformers 
conditioned and matched for operation 
at a fixed and determined frequency 
and adapted for use in a type of radio 
patented and sold by another manv- 
facturer. 

In granting an injunction against 
the manufacture of these transformers 
as contributory infringement, the Fed- 
eral court said, 

“If the transformer sold by this 
manufacturer is capable of use in the 
patents in suit and if it with other parts 
attained in use substantially the same 
result as the apparatus of the owner 
of these patents, there is no doubt that 
this manufacturer is liable as a con- 
tributory infringer.” 

The manufacturer of these offend- 
ing transformers appealed and the 
appelate court in sustaining this in- 
junction added a characterization of 
this offense: 

“Many valuable patents are com- 
binations of unpatentable elements. 
By furnishing parts it makes it possible 
for others to assemble and use the com- 
bination and when a manufacturer, by 
so manufacturing and advertising, 
points out the way in which this cap 
be done and thus, intentionally so act- 
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7 Plastics 
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jf Proud of your product! Make its identification an added 
; attraction—as permanent as it is beautiful—with an ERIE 
Three-Dimensional Custom Molded Plastic emblem. 

: The Mullins Manufacturing Company has identified their 
: new Diana Ensemble Youngstown Kitchen sinks with a 
e rich medallion depicting the ‘Roman goddess, Diana, in 
: gold relief against a striking ruby-red background framed 
. in gleaming chrome. 

ERIE Three-Dimensional Plastics name plates and trade- 
: marks identify many nationally famous products. For exe- 
. cution of your ideas, or for help in formulating them, come 
f to ERIE . . . the pioneer in custom injection molded plastics. 
; 
j 
, ERIE RESISTOR CORPORATION .. . PLASTICS DIVISION 
Main Offices: ERIE, PA. 


Sales Offices: Cliffside, N.J. * Philadelphia, Pa. « Buffalo, N. Y. * Chicago, Ill. 
Detroit, Mich. * Cincinnati, Ohio * Los Angeles, Calif. 


Factories: ERIE, PA. * LONDON, ENGLAND + TORONTO, CANADA 
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BI-DIRECTIONAL 
STEPPING SWITCH 


GOING FAR BEYOND the limitations of stepping switches that operate 
in only one direction, STERLING’S new Type SS Stepping Switch 
operates in both directions! 

This bi-directional stepping switch, having two driving magnets, 
is normally equipped with a 4-level, 12-position bank and wipers. The 
wiper shaft is rotated—either clockwise or counterclockwise, in 10° 
increments—by an intermittent ratchet-and-pawl action, depending 
on which of the electro-magnets is energized. Interrupter contacts 
act as an interlock to protect against partial steps and to permit self- 
stepping. Limit switches stop rotation at the end of the bank travel. 
Coils are available for DC currents up to 120 volts. 

Model a stepping switch 
differential counting, remote selection of 


The range of possibilities of SS as 
alone is extremely wide... 
circuits under control of impulses, as a digit-storage register in 
automatic computers, etc. 

Without wipers, the impulse-operated “motor” may be adapted 
to position servo-motors or potentiometers. Designers of automatic 
machinery will undoubtedly find many more uses for this versatile, 
new STERLING product. 


For further details, write STERLING ENGINEERING COMPANY, INC., 54 Mill 
Street, Laconia, N. H. (Subsidiary of American Machine & Foundry Company). 
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. 
ing, promotes infringements of patents’ 
rights, he becomes a contributory . 
fringer. a 

“A device capable of infringing use 
and sold with the intent that it shalj 
be so used, is an infringement of the 
patent, even though the same device 
is capable of non-infringing use and 
even though there may be a form of 
instructions that it shall be used in 
non-infringing way. But where, 4. 
here, it appears that the articles wens 
manufactured with knowledge of the 
contemplated infringement, contribu. 
tory infringement is clear,” 

This statutory restriction thus jm. 
posed on the manufacturing of parts 
adapted for replacement in patented 
articles does not include instances 
however, in which the replacement is 
solely for the repair of worn out ele. 
ments of the patented combination and 
not for the reconstruction of the pat- 
ented article itself. 

The owner of a machine shop in the 
oil fields of southern Arizona was en. 
gaged in the repairing of all types of 
oil well machinery. The manufacturer 
of a patented pump used in pumping 
oil from wells sought an injunction 
against the repairing or replacing by 
this machine shop operator, of these 
pump parts that had become wom 
from the sand in the oil. 


Repair Work an Exception 


The Federal court refused to inter- 
fere in this instance and held that this 
machine shop operator was not a con- 
tributory infringer in his performance 
of this repair work. 

“The law does not permit the owner 
of a patented machine to make other 
machines or to reconstruct it upon the 
frame of patented machines, but it 
does allow the repair of the invention 
which is liable to be often worn out or 
to become inoperative. 

“It has been the established law that 
a patentee has not a more equitable 
right to force the disuse of the machine 
entirely on account of inoperativeness 
of a part of it, than the purchaser has 
to repair, who has in the whole of it 
the right of use. The owner when he 
bought one of these machines had a 
right to suppose he was free to main- 
tain it in use without the further con- 
sent of the seller.” 

In contrast with this decision is 
another case that came before a Fed- 
eral Court, in which the manufacturer 
of a patented automobile lighting sys- 
tem sought an injunction against the 
manufacturer of replacement parts for 
use in this equipment combination. 

In granting an injunction against the 
continued manufacture of these parts 
the Federal Court said of this distine- 
tion between the repair and the recon 
struction of a patented article: 
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~~ .... Insulated Throat Connector* for E.M.T. 


meets NEC requirements for protecting cable 

sheath or wire insulation against damage (THINWALL) 
from burred or unevenly cut conduit. Sizes 

Yy to 2 inches. 


A bright blue, factory-inserted insulating liner com- sulating bushing needed. Installs just like a conventional 


pletely covers the area inside the connector throat 
and provides a rounded, burr-free passage for wiring. 
The liner is extremely tough with a smooth, resilient 
surface ... unaffected by common acids, solvents, mois- 
ture, and fumes. A lip protrudes slightly beyond the 
connector body forming a tell-tale bright blue ring — 


similar to er T&B “blue” fittings visual assurance 
for an inspector tT , fection is insulated. 


There’s no other fitting comparable to T&B’s new 
Insulated Throat E.M.T. Connector! No separate in- 


connector. Same wrench size fits both body and gland 
hexes. 

And it’s up to 50% longer than conventional connec- 
tors! The extra-deep body provides a much greater area 
of firm, rigid support for the tubing. Conduit has to 
line up properly. Runs are straighter. Steel body, gland, 
ring and locknut are your assurance of uniform strength 
and dimensional accuracy. A free sample and descrip- 
tive literature will be sent to you with no obligation. 
Write to T&B today. 





*Patent Applied For 


LOOK FOR THIS SIGN — IT’S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 


ITA Taaia8 |The complete line of T&B fittings for conductors and raceways is sold only by 
- recognized electrical wholesalers. It’s our way of assuring you the service and 





savings of a friendly local source. Call him for all your electrical needs. T-420 
THE THOMAS & BETTS CO. 
INCORPORATED 


28 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Canada 


MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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Here’s How the Original 


moi T\MING' 





...Made possible improved tool life and finishes on the 


PRATT & WHITNEY AUTOMATIC DUPLICATING MACHINE 
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On this machine, the two upper and two 
lower cutter spindles, driven by Gilmer 
“Timing” Belt Drives, simultaneously 
produce four identical forging dies (such 
as for jet turbine blades) under control of 
the center tracer spindle which follows a 
hard master shape. The machine dupli- 
cates to very close tolerances, using 
either high-speed steel or carbide cut- 
ting tools. 

Since the life of carbide tools is greatly 
reduced, and finish impaired, by any 
slippage or slowing down of the spindle 
drive, the round belts formerly employed 
not only required much larger-diameter 
pulleys but also produced unsatisfactory 
tool life, as some slippage was bound to 
occur. To hold this to a minimum, belts 
had to be installed under high initial 
tension, which also resulted in frequent 
belt breakage. 

The answer to the problem proved to 
be a positive slip-proof drive requiring no 
initial tension, no lubrication, no large 
pulleys —the Gilmer ‘Timing’ Belt 
Drive! Now, a total of eight ‘“Timing” 
Belt Drives transmits perfectly syn- 
chronized power from the motor to the 
five spindles. Belt slippage and tool 
chatter is positively eliminated, assuring 
maximum life from carbide tools and unl- 
formly high quality finishes on the work. 
Belt breakage is a thing of the past. Belt 
pulleys are considerably smaller, yet pro- 
vide a speed range of 900 to 10,000 rpm 
required for the interchangeable use of 
high-speed steel and carbide cutting tgols. 
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Industry’s Newest Power Transmitting Medium 
SWEEPS AWAY DESIGN RESTRICTIONS 


In one application after another, 
“Timing” Belt Drives have enabled 
machine designers to achieve basic 
engineering improvements—or to 
design entirely new machines—that 
were previously either impractical 
or impossible! For never before has 
there been a positive drive that com- 
bined all these desirable charac- 
teristics: 


© Requires no lubrication, no housings 
or lubricant guards. 


® Maintains precise synchronization 
(“timing”) between shafts. 
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@ Provides speed ratios as high as 15 
to 1 in a single step. 


® Operates satisfactorily at speeds from 
inches per hour to 15,000 fpm. 


© Permits use of very small diameter 
pulleys for ultra-compact drives. 


@ Has nearly 100% mechanical efficiency. 


® Needs no initial tension. Lighter 
bearing loads permit lighter bearings. 


© Does not stretch or lengthen with use; 
requires no take-up. 


© Can be designed for zero backlash. 


© Capacity ranges from 1/100 te 300 
horsepower. 


These are but a few of the unique 
features of this amazing tooth-grip 
belt drive that is already in success- 
ful use on hundreds of thousands 
of machines. Full details and des- 
cription are given in the 76-page 
Gilmer “Timing” Belt Manual, 
which lists hundreds of drives avail- 
able promptly from stock. For your 
copy, call your nearby Gilmer 
“Timing” Belt Distributor. Or, if 
he isn’t listed in the classified tele- 
phone directory, write to the ad- 
dress below. 


America’s Oldest Manufacturer of Industrial Rubber Products 
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MAMCO 
MOTORS 
MAMCO custom built 
motors ore quality 
built and tested for 
moximum perform- 
ance and efficiency. 
Write for complete 
brochure on motors 
and motor sets today. 





Send for samples of sizes 
now available. For quotations 
send prints or samples. 


Waster 





embossed 
kick panels 
for automobiles tops 


other applications. 





MAMCO COILS 






SWITCHES 
Single pole, single 
throw quality toggle 
switches. Provided with 
wire leads. Six amp. 
capacity at 125 volts. 











prices. 
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Dobeckmun creates... 


Mylar* 


decorative 
table for 


®Registered by E. I. duPont de Nemours & Co., Inc. 


eckmun Company, Cleveland 1, Ohio 


*T.M. registered 


~molded nylon | 
‘blower wheels 


Plasturbo Blower Wheels give you increased effi- 
ciency, less noise and light weight at less cost! 
Dimensional stability and uniform concentricity | 
assure smooth, vibrationless operation. Injection 
molded in one piece with metal hub integral of Du- 
Pont’s FM 10,001 nylon for strength and dura- 
bility for wide ranges of temperature under varying 
conditions. Now being used in automobile heaters, 
air conditioning units, blowers, projectors and many 


MAMCO engineers 
build quality coils to 
your specifications. 
Send prints or descrip- 
tion of product for 


textiles 


PLASTURBO. 














BLOWER UNITS 
Complete blower units. 
We design and manu- 
focture to your speci- 
fications. 


in 27 combinations with electrical papers 


Dobeckmun has given Mylar new versatility to go with its impact 
and tensile strength ...its amazing dielectric properties. So far, 
Dobeckmun has adapted this thin, tough polyester film to 27 com- 
binations with electrical papers for slot insulation in fractional H.P. 
and integral H.P. motors, phase and layer insulation. If we haven’t 
the combination YOU need, we'll find it. Dobeckmun has developed 
unique skills in slitting, laminating and printing Mylar. Write: 


A few of the many other uses to which Dobeckmun has adapted Mylar 
a= i'5 


=~ 


threads 


electrical | 


insulation 
tapes 


Berkeley 10, California * Bennington & Wells River, Vermont 


Subsidiary: The Floyd A. Holes Co., Bedford & Madison, Ohio 





“If the right to produce, manufac 
ture and sell an unpatented part tha 
is old, exists, this right is open to i 
in the industry and should not be di 
couraged or interfered with, if on 
cised fairly with due regard to the 
rights of others in the same industry 
“Such trade is proper but no one ca 
contend that one concern can ‘Chinese 
copy the production of another one 
where the intent is plain not to rely on 
its own reputation but to increase jts 
sales by means of the reputation of 
another.” Ba 


REFERENCES 

35 U.S.C.A., sec. 271 (b), (c) 

U. S. Senate Report, No. 1,979, June 
27, 1952 

Westinghouse Electric Mfg. Co, 45 
Precise Mfg. Corp., 10 Fed. 2d 517 
aff'd. 11 Fed. 2d 209 

El Dorado Foundry & Machine Co, ps 
Fluid Packing Pump Co., 81 Fed. 
2d 782 

Electric Auto-Lite Co. vs P. & D. Mfg. 
Co., 8 F. S. 314 


**Not-So-Selective Service” 
Discussion 


A copy of the lead editorial in August 
ELECTRICAL MANUFACTURING entitled 
“Not-So-Selective Service” was sent to 
General Lewis B. Hershey, Director, 
Selective Service System, together 
with a covering letter of Aug. 11, 1954. 
Upon return from an extended field 
trip General Hershey replied as fol- 
lows on Sept. 8. 

“Your letter expressed the hope that 
I could agree with the points brought 
out in your editorial and that I would 
lend my voice toward redrafting the 
Universal Military Training and Serv- 
ice Act to meet your objections to its 
present provisions. 

“I am very much interested in any 
measure which aids in increasing the 
probability of the survival of the 
United States in its present or a pro- 
gressively improved condition. The 
difficulty of complying with your re- 
quest lies in the fact that I am far from 
certain as to what objective it seeks. 

“The final words of your letter state 
the need for a practice that ‘serves the 
broadest needs of this Nation’s de- 
fense.’ This is an objective with which 
no one can possibly quarrel. Had there 
been no other statements in your letter 
and had there been no editorial, it 
would have been simple to agree with 
your thesis. 

“There are many statements in your 
letter, and in the editorial which do 
not support, in my opinion, the objec- 
tive you set out in the final sentence 
of your letter. I am fully aware of yout 
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INSTRUMENTS THAT STAY ACCURATE 
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Here's the new Simpson Core-Type Meter 
Movement. It's a more compact, more sensitive, 
self-shielding movement that gives electrical 
measurements with laboratory accuracy, yet 

has the ruggedness to withstand severe 

shocks. Its accuracy specifications are so rigid 
that Simpson engineers had to devise 
unusual production techniques. 




































Let Simpson engineers design panel meters 
using the new core movement to your 
special instrument requirements. Simpson 
continues to maintain its large stock of 
standard panel meters in over 700 sizes and 
ranges, available through distributors. 


RUGGEDIZED METERS 


Simpson's 2%2” and 312” Panel Meters are 
available in sealed, ruggedized models to 
meet specifications MIL-M-10304-(Sig. C). _ 
Movements are sealed against moisture and 
other adverse atmospheres, and are 
spring-mounted to absorb excessive vibration, 


SEND FOR NEW CATALOG 17 


OC AMPERES 
MR IEWOIOOC AAR 
mone. 258 


5202 W. Kinzie St., Chicago 44, Illinois, Phone: EStebrook 9-1121 
In Canada: Bach-Simpson, Ltd., London, Ontario 

































Perfect in room 
air conditioner 
applications 


Many successful 
fan applications 









Potential savings 
in your product! 





















Look closely... 
this new LOYD SCRUGGS 
6-pole shaded pole motor 
may be your answer! 


This new motor is typical of Scruggs’ fast-growing versatility in the 
fractional horsepower motor field. 


The precision standards of Scruggs motors, proven in Dictaphones and 
many other famous products, are more rigid than ever. And new plant 
facilities now permit faster deliveries, wider scope and lower pricing. 


Take advantage of this custom-built motor service at stock motor prices. 
Develop better products at lower cost! 


WE’LL SEND YOU a sample motor built to your specs. Write today 
for detailed Data and Performance Chart. Immediate service! 


CHECK THESE QUALITY FEATURES: 


1. Copper-weld rotor for uniform 4. Extremely quiet running 
performance 5. Rotor electronically balanced 

2. Long-life sintered bronze bearings 6. Double varnish impregnation 

3. Extra large oil reservoirs 7. Design practically eliminates AC hum 


ley COMPANY 


Festus, Mo.—A Dozey Corporation Subsidiary 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 


THE 
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right to hold to opinions which | do 
not support, and I trust you will ac. 
cord to me a similar right. 

“There are some other statements 
that seem to seek an end without cop. 


| e . 
| sideration of the means employed to 





gain it. I shall attempt to set out some 
of the examples of the facts with which 
we are in disagreement and some of 
the statements which seem to me to be 
most unfortunate. 

“Examples of facts about which we 
are in disagreement are as follows: 
‘Electrical Manufacturing has no ax to 
grind.’ The sentence which follows this 
and the next paragraph seem to me to 
indicate the contrary. 

“*Public Law 51 under which Selec. 
tive Service now operates speci 
provdes for selective service and noy 
for universal military service.” This 
statement seems to say that the Uni. 
versal Military Training and Service 
Act, as amended, does not provide for 
universal service. It seems to leave the 
impression that selection is not selec. 
tion unless it is for permanent defer. 
ment. The Congress passed a Selective 
Training and Service Act in 1948, pro- 
viding for liability to expire at 26. They 
amended this Act in 1951, first by 


| changing the title to Universal Military 
| Training and Service Act, and by ex- 


tending liability to 35 for all who were 
deferred before they were 26. In addi- 
tion, the law has always provided for 
exemption for those registrants Con- 
gress believed to be engaged in ac. 
tivities important enough to permit 
substitution for military service. An 
administrator must assume Congress 
had some reason to change the 
title of the Act, and to have increased 
liability for deferred registrants. I can 
find but one acceptable presumption 
and that is that Congress intended all 
to serve unless they were exempt. 


Cites Apparent Inconsistencies 


“Your final paragraph seems to be 
in conflict with the statement discussed 
above. It proposed to amend the pres- 
ent law to make it selective. Your 
earlier statement was that the law was 
presently selective, and that the Selec- 
tive Service System ignored the law. 
In the last paragraph you suggest the 
law be amended to make it more se- 
lective. If the administration of the 
law is now incorrect, a change of the 
law could still be incorrectly adminis- 
tered. If you now believe the law 
needs modification to provide for the 
objectives you seek, I find it difficult 
to justify your attack of the administra- 
tion of the present law. 

“Some examples of _ statements 
which present selected segments of it- 
formation follow: ‘It is i 
known that the USSR is stepping up 
its training of young engineers 
scientists—while the USA is drafting 
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THE 3 R’s OF HIGH TEMPERATURE INSULATION: 


Big things are happening in the placid photograph shown 

4 above! Dangerously inflammable liquids are being heated 

© REFRACTORY to high temperatures—safely! In laboratory heating 

Pah) equipment, Refrasil Cloth insulation protects fragile 

west 10s ee liquid containers from heating element wires, and safe- 
, guards laboratory and plant from destructive fires. 


When you specify cloth insulation, make certain that 
REFRASIL it can withstand temperatures up to 2000°F. Refrasil 
HAS ALL 3! Cloth performs under such extremely high temperatures! 
Be sure that your cloth is of high silica content, chemi- 
cally stable, unaffected by ordinary acids, and resistant 
a ati cea fi iain to fire. Refrasil Cloth has all of these features! If your 
. Wealth) "OP : electrical insulation must perform under extremely high 
temperatures or in a corrosive atmosphere, you can 
, f Marshall Morris depend on Refrasil Cloth to deliver the protection 
610 Sheffield Drive 3219 West 29th St. 3513 South Drive you need! 
ec may we Indianapolis 22, Ind. Fort Worth, Texas . ; , ; ; 
Kingwood Stain” Hickory 8685 Webster 2965 For HITCO engineering counsel without obligation, 
Represented in Canada by RAILWAY & POWER ENGINEERING CORP. | and free sample of Refrasil Cloth, address inquiries to 
Mr. B. E. Williams, H. I. Thompson Fiber Glass Co., 
1733 Cordova Street, Los Angeles 7, California. 


, 


EASTERN MIDWEST SOUTHWEST 
Don Mc Guffin Burnie L. Weddle 


REFRASIL is available in a variety of physical forms: 
H. |. THOMPSON FIBER GLASS CO. 


1733 Cordova St., Los Angeles 7, Calif. BULK FIBER —-BATT CLOTH  CORDAGE = SLEEVING TAPE 
Telephone REpublic 3-9161 
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Multiple Reprints 





at Quantity Prices 


e For each of the six design compendiums now 





available (see reviews on page 247) the supply 

















now on hand is sufficient to fill modest quantity 
orders. Since handling expense is a relatively 
large cost element, grouping of orders makes 
possible substantial savings per copy. To further 
reduce cost, accounting and invoicing operations 
involved in open-account billing are eliminated by 
requesting remittance with order. 





Prices per copy given in the table below are for 
single shipments in the quantities shown on orders 
accompanied by remittance. 


Quantity per shipment 










Title 5 = = 
Magnetic Amplifiers 2.00 135 1.10 
Servo System Design 250 1.25 1.00 
Engineering Testing 250 150 125 
Printed Circuits 2.00 135 1.10 
Electro-Hydraulic Control 150 1.00 0.85 
Automatic Production 2.00 135 1.10 


Special Package—One of 
each of above titles 10.00 










Send orders with remittance (including 3 per 
cent sales tax for New York City deliveries) to 













J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 





Prices given above include shipping charges. 
Be sure to enclose address to which shipment is 
to go; make checks payable to The Gage Publish- 
ing Company. Orders at these prices can be filled 
only when payment accompanies the order. 
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most of its recent graduates for non. 
technical military service. This state. 
ment ignores many other things that 
the USSR is doing. The regimentation 
practiced there in ordering citizens to 
tasks and taking measures to insure 
continued participation certainly js not 
desired here. It can be said that more 
young citizens of the USSR are train. 
ing for pilots of military aircraft than 
are the young citizens of this Nation, 
It can also be pointed out that engi- 
neering and scientific knowledge from 
all ages in the USSR are used for the 
purpose of enhancing its militar 
strength. I should like to know how 
many engineers and scientists are now 
currently engaged in providing com. 
forts, luxuries, and entertainment foy 
the American people. Little has beep 
said of these tens of thousands. I doubt 
if any comparable number are so ep. 
gaged on similar employment in the 
USSR. 

“The second part of this sentence js 
also slanted toward the conclusion it 
aims to establish. It completely ignores 
the fact that individual survival is nec- 
essary even for an engineer and a 
scientist, and that this may not be 
completely provided in the future by 
the Armed Forces. It also ignores the 
fact that many engineers and scientists 
are of less than predictable value be- 
cause they know nothing of the condi- 
tions under which weapons must be 
used, both as to condition and person- 
nel. It presumes to classify what is 
technical and what is non-technical in 
the Armed Forces, and it further pre- 
sumes capacity to do so-called tech- 
nical work which is not possessed by 
many young engineers and scientists. 


Difficult to Classify Men 


“Finally, it completely ignores the 
fact that science has not yet been able 
to classify either man or job with any 
great precision, and that the capacity 
which does exist is often warped by 
the interests of the classifier. This be- 
ing so, I do not believe it has ever been 
demonstrated that in a society such as 
ours certain professions will be al- 
lowed to make their own determina- 
tion as to their contribution to national 
security. One of the prices of our kind 
of society is the willingness of all to 
participate in some of the elemental 
things concerned with the common de- 
fense. In great emergencies the public 
will endure variations which they will 
not in peace. 

“Chemical engineers are being as- 
signed to latrine duty and K.P.’ This 
statement in my mind reduces mate- 
rially any confidence one might have 
in the editorial. Both of these tasks are 
necessary in any group such as af 
army. From time immemorial they 
have been run by roster. A registrant 
entering the Armed Forces is not 
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Circuit-Breaking Features 
Make Arktite Safe at Full Load 
Without Disconnect Switches 


Each contact is insulated in a separate chamber. 
Arcs formed while making or breaking circuit are 
snuffed out in arcing chambers by pressure- 
. deionization and lack of oxygen. No chance of 
flash-over even if break is made at full load. 
With grounding contacts longer than load con- 


OR SEE YOUR ents 
CROUSE-HINDS tacts, plug and tool are grounded before circuit 
| DISTRIBUTOR. is made and after it is broken. 


New Arktites now available in 30 amp. size 

— 2-pole, 3-pole and 4-pole styles. Fully in- 
terchangeable with old Arktites — same 
economical price. 


| Sy NATIONWIDE 
DISTRIBUTION 


exclusively through 
ELECTRICAL Ys 
\ DistRisuTORS / » 


- 


CONDULETS © FLOODLIGHTS* TRAFFIC SIGNALS e AIRPORT LIGHTING 
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RE: ELECTRONICS COMPANY 
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above performing his fair share of 
necessary tasks pleasant and unpleas. 
ant. There is an implied suggestion 
that an engineer or scientist could not 
be used to the maixmum of his tech. 
nical skill if he performed K.P, or |,. 
trine orderly, which is wholly ¢op. 
trary to fact and mischievous in the 
extreme. Nothing is said or implied 
here of the years that often elapse jp 
private corporations before young en. 
gineers are permitted to assume any 
responsibility either technical or map. 
agerial. 

“Finally, it is unfortunate but true 
that because of attitude, lack of ca. 
pacity, poor preparation, impossible 
personalities, or complete unawareness 
of how to handle other human beings, 
some young engineers and scientists 
cannot be given responsibilities, either 
technical or general. They constitute 
in the Armed Forces the same problem 
they would in a corporation except for 
two facts. First, no efficient personne] 
manager would hire them, and if they 
made this colossal error, certainly the 
company would not feel obligated to 
endure them for two years. From this 
frustrated group has come some of the 
prize-taking dissatisfaction with the 
service. 


Viewpoint Summarized 


“I do not want to be understood as 
having closed my mind to this prob- 
lem of training good engineers and 
scientists and then using them. I have 
believed that industry should be per- 
mitted to plan to use all men and 
women over 35 in any emergency, ex- 
cept the professional in the Armed 
Forces, and then screen semi-profes- 
sionals in the National Guard and Or- 
ganized Units of the Reserve. I further 
believe that in the last year of mobili- 
zation all between 26 and 35, with the 
exceptions noted above, should be 
available to the civilian aspects of 
survival. To do this will require the 
use of all acceptable young men under 
26. I realize this poses a problem for 
the training, but in an emergency it 
could be so grave that unless all hands 
insured survival there might be no 
future as we envision it. Now prior to 
any emergency the problem is to de- 
cide who is so important that he can 
spare no time for survival training, 
then find ways to identify these indi- 
viduals. Their number will be small 
if there is such a group. Next, we must 
decide how we can combine survival 
training and technical use of regis- 
trants. I have always hoped that the 
establishment of a proper Security 
Reserve Training Program will be flex- 
ible enough to work out a suitable 
compromise which would insure that 
engineers and scientists, as well 4 
all other citizens, could meet their 
obligations in a manner that would 
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MOTORS 





@ Quiet 


a Specially Designed for Household Fans 
e Rugged and Similar Operational Applications 


Constr uction Newest addition to the famous “Smooth Power” line! — and built with all the 
quality and care you expect from G. I. motors. Features include: shaded 4-pole, 
4-coil design @ self-aligning, self-lubricating bronze bearings @ dynamically bal- 

@ L ong anced rotor @ moisture-proof, baked varnish-impregnated windings ® ample bear- 

ing oil reservoirs, located for easy lubrication. Designed for 115 volts, 60 cycle AC. 

Life Modifications in shaft length, diameter, etc., available in production quantities. 
Call, Write or Wire Today for Full Information. 















HP Running 
MODEL 1550 Torque Length Diameter 
RPM In/Oz 


Shaft ——_ 


Diameter tud 


Weight 
Size Lbs. 





1-15/16 





3-17/64 













2-5/16 3-17/64 5/16 10-32 





















1/45 16.5 2-11/16 3-17/64 5/16 10-32 


DATA BASED ON 115 VOLTS 60 CYCLE INPUT. CHARACTERISTICS 
CAN BE VARIED DEPENDING ON AIR FLOW OVER MOTOR. 


Other Smooth Power Motors for: @ Dictating Machines @ Room Circulators @ Recording In- 
struments @ Automatic Record Changers @ Vending Machines @ Animated Signs @ Centrifugal Pumps 


THE GENERAL INDUSTRIES CoO. 
DEPARTMENT ML e@ ELYRIA, OHIO 
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Knowing how you use cold rolled strip steel in your 
fabricating operations and what it is called upon to do 
in the finished product . . . CMP can develop through special 
processing for those needs an individual strip product that 

many times makes possible important savings in fabricating, 
assembly and end-product costs. 






These are some of the advantages you can count on 
















A review of your strip steel specifications in terms of what CMP 
precision strip steel can do for your product betterment may prove 
mutually advantageous. We will welcome your invitation to call. 


the Gold Metal Products co. 


GENERAL OFFICE: YOUNGSTOWN 1, OHIO 
PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, INDIANA 


SALES New York e Cleveland . Detroit . Indianapolis 
OFFICES: Chicago °@ St. Louis * Los Angeles * San Francisco 


LOW CARBON, HIGH CARBON (Annealed or Tempered), STAINLESS AND 
ALLOY GRADES, ELECTRO ZINC COATED. 


CMP AT THE METAL SHOW 
Booth Number 141 





INTERNATIONAL AMPHITHEATER 
Chicago — November 1-5 











permit their maximum effective Use 
in advancing the interests of al] citi- 
zens of the United States,” 


Editor Replies 


In reply to General Hershey, the fol. 
lowing comment was dispatched: 


Dear General Hershey: 


In rereading my letter to you of August 
11, I see that I should have qualified 
the statement, “ELECTRICAL Mayp. 
FACTURING has no ax to grind” by 
adding “other than helping our read. 
ers solve their engineering and admin. 
istrative problems.” Hiring and train. 
ing of young engineering personnel 
under the restrictions of the present 
Selective Service Act is one of them, 

Admittedly, when I wrote the Edi- 
torial on “Not-So-Selective Service” | 
was looking over the shoulder of Sec. 
retary A. H. Emery of the American 
Chemical Society because I agreed 
with the viewpoint of this Society as 
voiced through him. When it comes 
to the cause of advancing research and 
development as related to national se- 
curity, there is no difference between 
chemists, chemical engineers and elee- 
trical and electronic engineers. The 
tie-in with the needs of the military is 
obvious. Nearly every important de- 
velopment in our field in the last ten 
years had derived help in whole or in 
part from some military contract seek- 
ing to develop new materials and com- 
ponents to satisfy the extreme require- 
ments of the military. 

It made sense to me to urge that 
recognition be given in the basic law 
to the fact that our military might and 
national security today depend upon 
technology more than ever before. 
While no recent engineering gradu- 
ate or embryo scientist can be proved 
absolutely essential immediately, a 
two-year break between college train- 
ing and industrial application is bound 
to have an adverse effect over the long 
run if for no other reason than the loss 
of occupational interests. The engi- 
neering societies today are trying to 
induce more young men to enter pro- 
fessional engineering because there is 
more engineering work to be done and 
more problems to be solved that onl) 
an engineer can tackle. 

The ideal situation would be to 
draft engineers and scientists into tech- 
nical jobs in the Armed Services. A 
year or more ago, an engineering grad- 
uate could get a direct commission and 
a technical job with some research and 
development branch of the Armed 
Services. Not only that, he might even 
get a master’s degree. But with budget 
trimming, those technical training jobs 
seem to have vanished. 

Your letter has made me aware of 
one angle that had not occurred to me 
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LG 


Lets Get Together 
FOR FAST AND 
NYU 

ae Ly ee 


General’s design and development engi- 
neers translate your problems into finished 
products in modern, completely equipped 
plants...the whole job—from the drawing 
board to the final shipment—is handled as 
a package assignment. This service in- 
cludes tool and die-making facilities, self- 


designed molding and extruding machinery, 
and a full-scale quality control safeguard at 
every phase of manufacture. 

W hy not look into our successful record on 
motion control products, extrusions, mold- 
ings, stampings and special units? For fur- 
ther information fill out the coupon below. 


* From Plans to Products m Plastics and Rubber 


The General Tire & Rubber Company 
trial Products Division 
abash, Indiana 


[_] Complete products and services (Form 4252) 


[| Have your representative contact us 


Name ee ieenenns ONIN 


[_] Vibration products (4240) [_] Moldings and Extrusions 












































































by FELTERS 
will do it... 


Filters 

Auto parts 
Washers 

Noise dampeners 
Wicks 

Packings 

Liners 

Electrical appliances 
Aircraft parts 
Shock absorbers 
Vibration controls 


(Your product goes here) 


Resiliency that permits constant 
spring-back to original shape . . . and 
good absorptive characteristics . . . are just 
two of the many properties you can get in 
Felt made by Felters. 

If you have a problem that could be solved 
by a soft, porous material, or by a hard, dense 
material — your answer could well be a 

Felt made by Felters. 

The “‘Felters Design Book” describes several 
usual and unusual uses for Felt. Drop us a 
line and we will send you a copy. 





a 


HEARD ABOUT UNISORB® — THE MODERN MACHINERY MOUNTING? 


The FELTERS Company 


205 South Street, Boston 1 1, Mass. 











before, namely, the valuable train: 
for survival that a draftee gets in Basic 
Training. Beyond that 6-month Basic 
Training, however, is anything gained 
by keeping a graduate engineer in uni. 
form doing some menial task 
would not test the mental abilities of 
a high school graduate? 

The problem as a whole is a 
one, it is complicated and full of 
political dynamite. The present Jaw is 
difficult to administer because jt jg 
open to varying interpretations, ] 
the whole problem gets adequate and 
thorough airing in the next session of 
Congress and that the Selective Sey. 
vice Act will be rewritten with the best 
interests of the country in mind, 


—Editor 


How to Invent 


Waldemar Ayres 
WHITE SEWING MACHINE Corp. 


INVENTING may be defined as the de. 
vising of better solutions for human 
problems and most invention problems 
can be attacked effectively by follow. 
ing the ten logical steps discussed 
below. 

1. State all of the objectives clearly 
and comprehensively. This should in- 
clude the objectives of an ideal form of 
the invention even though there is no 
idea at the time of how they can be 
attained. 

2. State the problem clearly and in 
detail. It it is a complex problem, use 
careful analysis to break it down into 
its component problems. Also, indicate 
which are the major elements and 
which are the dependent elements. 
Then work on the major elements first 
because whatever is the solution for 
these, the dependent solutions will be 
modified accordingly. The breaking 
down of the problem into major and 
subsidiary elements is also a way of 
reducing a large problem into a series 
of small problems, which can more 
successfully be attacked, one after an- 
other. 

Another important reason for very 
carefully stating the problem is that 
quite often it goes a long way toward 
indicating a successful solution. 

3. Acquire a thorough knowledge 
of materials and forces which are likely 
to be used in the solution of the prob- 
lem. 

4. Create numerous alternative $0- 
lutions. This is one of the principal 
methods for improving both the i 
vention rate and the degree of orig 
nality and usefulness. This is s0 be 
cause, (a) it improves the opportu 
ties for choosing the best operating 
and least expensive form of the invet 
tion; (b) it increases the probability 
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CROSSBAR CONTACTS FOR MINIATURE RELAYS 


Originally designed for use in telephone relays, 
crossbar contacts are now widely used for 
miniature relays and contacts. Assembly is 
speeded and eased because alignment of con- 
tacts is not critical. 


Major savings are made by attaching with 
Makepeace machines which cut off and weld 
automatically, and in the reduction of waste of 
precious metal. Laminated precious metal 
capped contact tape is produced in production 
runs and supplied on reels. There is no 


handling of individual tips. M akepeace 


RAISED LAY 


When raised lay is used, costly assembly opera- 
tions are reduced to blanking costs and no 
precious metals are wasted. That is because 
one or more strips of silver are bonded to a 
base metal in the form of a ridge or a bar. Cold, 
hard rolling produces the required temper in 
the base metal and dense hard contact sur- 
faces for the most efficient electrical and me- 
chanical qualities. 


SPOT LAY* 


Developed and perfected by Makepeace, this 
exclusive process brazes slugs of precious 
metal in strip stock, positioning them exactly 
where needed. This new, economical and effi- 
cient material permits manufacturers to pro- 
duce rotors in switches and small bridge con- 
tacts at lower costs and with improved life 
performance. 


*Patented 
D. E. MAKEPEACE COMPANY 


Net le ee 


ae 


OCTOBER 


aS AR RE ISN SEA 8 AT TIO At NE 













— 
a] 


~ 


WAGNER 
DISTRIBUTION 
TRANSFORMER 


For complete details on 
the Automark, the world's 
only metal marking elec- 
tric typewriter, WRITE 
TODAY for Bulletin 
8-16. 
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Install These NEW Low Cost 
STEMAG CHEMO-CARBON  Siieeleiaamihiieteieenatieoa 
EN LETS 


Tolerance 

Maintains close 

tolerance under 
critical conditions. The most eco- 
nomical resistor of its type available. 
Comparable in size and price to 
fixed composition resistors. Offers 
greater reliability at lower cost. 


Wattage Ratings: Yaw, Iw, and 2w. 


Greater Uniformity on Large Production Runs 


The STEMAG CHEMO-CARBON Process provides for the car- 
bon film to be impregnated with selected chemical materials im- 
mediately after the depositing of the carbon under high vacuum. 


Write for Bulletin 102 








OFFERING: 
Smaller temperature coefficients 


Stable resistance values 







. Greatly reduced noise level 
Extremely low-frequency characteristics 
CAPLESS * PRECISION TYPE “D“ 
TYPE “A” 
5% 


1% —0.5%, 
Tolerance 
Made to meet 
requirements 
of MIL-R-10509A. 
Wattage Ratings: 
Va, Yo, 1, and 2w. 


cilia tinea: aesrors AV UM ae eee LB 
© Subminiature and Minicture 1 EAST 57TH ST., NEW YORK 22, N. Y. 
oe ec ae 
* U.S. Patent Maret en Raeapolnisee 
No. 2658980 


for clear, accurate 


METAL NAME PLATE MARKING 


A ENstiY2 g 


chooses 


PLU ENA 


ELECTRIC TYPEWRITER 


“Its accuracy and the uniform clearness of the marking 
cre the features that moke it superior to the method 
previously used,” say officials of Wagner Electric 


Corporation, St. Louis, about the Automark. 


This unique detail marking machine employs a standard 
typewriter keyboard. Light touch on key produces mark by 
instantaneous electrical response. Production speeded, operator 
fatigue lessened. Heavy-duty table. Wide range of plate sizes 
and thickness. Type sizes from Ys" to 4”. 


DEFIANCE MACHINE & TOOL COMPANY 


1930 South Vandeventer Ave. ¢ St. louis 10, Mo. 








of being original and therefore of ob 
taining a patent, perhaps with broad 
claims; and (c) it decreases the like} 
hood of infringing on the patents ; 
earlier workers in the field of iene 
tion. Serious attention to this i 
gives imagination and originality free 


| rein to explore the many POssibilities 


| that exist for solving a problem, Quite 


| often a patent is found to be obt 


btain. 


| able where the hope for one did not 


exist previously. As an example there 
are between 20,000 and 30,000 pat. 
ents on sewing machines—an extreme. 


ly worked out field. Recently, one of 


| the functional elements which has 


| been used in all sewing machines { 
more than 100 years was restudied hy 


or 


the engineers of White Sewing Ma. 
chine Corp. They succeeded in deyjs. 
ing more than 20 systems most of 
which were apparently new and pat- 
entable. 


5. Check the prior art. This is prob. 
ably best done after thinking through 
the various solutions to the problem, 
at least in outline form. The reason fo; 
this is that many people find it ey. 
tremely difficult to develop original 
ideas after they have become acquaint. 
ed with the solutions made by other 
workers. One of the advantages of 
checking the prior art is that time wil] 


| not be wasted re-inventing what has 
| already been accomplished. 


6. Invent in relation to patent op. 
portunities. If a patent on an invention 


| seems likely, study related patents al- 


ready issued to design around them to 
avoid infringement. 


7. Select the best form of the in- 
vention with judgment based on per- 
formance rather than cost or selling 
price. Instead of thinking in terms of 
cost, adopt the viewpoint of thinking 
in terms of the usefulness to price 
ratio. In many cases, new products 
have been invented costing more than 
earlier forms, but their usefulness 
makes them much more attractive. 
They not only compete successfully, 
but in some cases they have been the 
basis for entirely new fields of activity 
An example of such an invention is 
the automatic pop-up toaster. It origin- 
ally sold at about 12% times the price 
of the older manually-operated toaster, 
$25 compared with $1.98, and is now 
very widely used. Another such es 
ample is the electric razor which ini- 
tially sold at 50 times the price o 
conventional safety razors. 


8. Build a model to be certain that 
the invention works. The patent office 
and manufacturers who may be pote? 
tial purchasers are sensitive to the dif: 
ference between drawings and tested 
working models. In addition, building 
a model and testing it results in modi- 
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“Mighty-Mite” could be name 
of this pocket-size gear motor, 









™ isd 


Motor with inbuilt gear reduc- 
tion for slow-speed devices, 


ths, 
Heavy-duty turbine driven by 
a high-speed universal motor, 


Low-weight, powerful 

motor for fan or : 
Precision built motor. . « 

similar service. ldeot tartans ‘at 


For applications requiring 
Intermittent high torque 





CONSIDER HIM A MEMBER 


OF YOUR Engineering Staff. . : 





Many companies are finding it quite helpful teamwork is while your product is still in the 
to call in the Lamb Electric district engineer blueprint stage. 
for suggestions, when designing a new motor- THE LAMB ELECTRIC COMPANY 
driven product or redesigning an existing one. KENT, OHIO 
. In Canada: Lamb Electric — Division of 
Through close cooperation of the manufac- Sangamo Company Ltd. — Leaside, Ontario 


turer's engineering department and Lamb Elec- 











tric engineers, such advantages as reduced 
costs, improved appearance, greater compact- 
ness and lower weight are often obtained. 


The time to realize the full benefit of this 





RE POWERING AMERICA'S /écade PRODUCTS. 
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COMING IN NOVEMBER ELECTRICAL MANUFACTURING 


AMONG the articles scheduled to appear in 
next month’s issue are those dealing with 
the following subjects: 


Measurement and Control of Fan Noises: 
The octave band system of noise analysis 
adopted by one group of fan manufacturers 
should help others solve similar problems. 


A-C Solenoid Application Factors: How to 
avoid misapplication that leads to overheat- 
ing, over-impact and short life. 


Operational Digital Techniques for Control 
Purposes: Translation of computer functions 
to control functions. 


Metal Whiskers: Metallic cobwebs that can 
raise cain with electrical and electronic cir- 
cuits. How they thrive. How to avoid them. 


Organic Finishes: An understanding of the 
basic chemistry of formulation and polmer- 
ization should lead to more intelligent specifi- 
cation and application. 


Thermal-Type Time-Delay Relays: Their ap- 


plication in protecting electronic tubes and 
circuits. 


International Standards: Report on the de- 
cisions made at the International Electro- 
technical Commission Meeting held in Phila- 
delphia in September. 


Soldered Joints: How to avoid wiring defects. 
Other articles will deal with the application 
of power and control to a large tube forming 
machine and with the overall development 
of a metal-cutting bandsaw. 


fication in nearly all cases. The Patent 
application should then be drawn ty 
the improved design so as to obtain the 
strongest possible patent. Also, jf a 
model is not built and modified fo, 
improvement, someone else may do j 
and obtain a patent of the improve. 
ments. Reduction to practice and ob- 
taining the earliest possible date of 
record is definitely advantageous ip 
the event of interference with a patent 
application of another inventor, 


9. Design it for appearance because 
when there is a choice of two equally 
good products, the purchaser wil] gen. 
erally choose the better looking one, 


10. Keep basic invention records 
because all U. S. patents are issyed 
on the basis of dates. If the invention 
turns out to be valuable, it may be 
the subject of court litigation and im. 
portant dates during the development 
may have to be proved. 


Prepare a Disclosure 


For proper protection, an ip. 
ventor should (a) prepare a disclo. 
sure, the first and key legal document, 
of the aims of the invention and a 
description of how it is proposed to 
accomplish them (be sure to have it 
witnessed and dated by a person who 
understands the invention); (b) write 
additional disclosures whenever im- 
portant modifications are made and 
have them witnessed and dated; (c) as 
soon as a working model is built, dem- 
onstrate it to two or more people, 
write a statement that it was success. 
fully demonsrated to them, have them 
sign and date it, and if possible make 
photographs and have them witnessed 
and dated; (d) avoid abandonment 
by doing some work, and recording it 
so it can be proved in court, at least 
every two months between the date 
of conception and the date of reduc- 
tion to practice or filing of a patent 
application; (e) save miscellaneous 
papers such as dated receipts, cor- 
respondence, etc; and (f) select wit: 
nesses for the various disclosures and 
statements who are capable of under- 
standing the invention, preferably not 
related, and who would probably tes- 
tify in court later if needed. OOC 


Abstracted from Cleveland Engineer- 
ing, August 19, 1954, published by the 
Cleveland (Ohio) Engineering Society 


Each of the six Multiple Reprints now 
available (see reviews on page 247) is 
obtainable at reduced cost in quantity. 
For quantity prices and ordering it- 
formation see page 248. 
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4 FOR PLANNING AIDS p-x Engineer- 


ing Data meets every need of design, pro- 
ject, and methods engineers, gives anyone 
concerned with planning assemblies com- 
plete, clear, concise information. P-K Price 
Data speeds ordering routine, prevents 
errors. The P-K Socket Screw Dimension 
Finder shown in use is a pocket size plastic 
slide chart that gives all needed dimensions 
at a glance. 


Beyoudthe Hoy, 





The hex socket identifies all socket screws, but beyond 
) the hex there’s a big difference. If you have never tried 





















P-K Socket Screws you are blocking you way to proved 

benefits other buyers are using to advantage. 
: Look beyond the hex. For example, until you see P-K f , 
j product information, you'll have no idea how helpful it J FOR ADVANCED DESIGN 
5 : ‘ : cee that speeds assemblies — makes them 

is . . . how much time it saves . . . how much easier it er 
- 7 simpler, stronger — and saves errors. 
, makes the job. 
; hoy 

° \ FOR ASSEMBLY STRENGTH 
: It pays to know the difference okayed in a million punishing tests by 
4 —— thousands of satisfied users. 
’ Compare every detail of product and service. You'll find 
it P-K Socket Screws take top rating by every test. tH FOR PLANNING AIDS and 
st For cost-wise assembly, you need all these advantages. buying data patterned to your spe- 
. Why miss out on any of them? Try P-K Socket Screws. cial needs, plus advice on assembly. 
7 Get samples, information from your P-K Distributor or 
1S write: Parker-Kalon Division. General American Trans- fo FOR SUPPLY SERVICE set 
I: portation Corporation, 200 Varick St., New York 14. up for fast action and lower purchas- 
; ing expense — by local Distributors. 
) 
T° 
ot f ” FOR ANY STYLE OR SIZE 
S. You'll find any Socket Screw you need 
. in P-K’s complete line. Hex Keys in 
all sizes, and several handy sets. 
oT 
he 
) 
PARKER-KALON SOCKET SCREWS 
FLAT HEAD BUTTON HEAD SHOULDER PIPE PLUGS 
pa - + - 5 Ge }) cet ALL 

- fr THESE ESSENTIALS OF 
; i vex ere ff COST-WISE ASSEMBLY 
ty. ! GET P_K 
in- Q 

$n Stécle . . . for immediate delivery ... see your nearby P-K Socket Screw Distributor 
\G 
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The Ultimate 
in Labeling 





Colorful anodized aluminum 
for permanent identification 


TOUGH 


Metal-Cals withstand extreme surface 
abrasion — are ideal under the most 
adverse conditions. They are thin, 
tough, modern nameplates — with no 
projecting rivets or screws. 





HEAT RESISTANT 


Metal-Cals meet all government re- 
quirements for permanent adhesion in 
extreme heat and cold. May be used 
under any conditions, from —62°F. 
to 300°F. 


VERSATILE 


Metal-Cals excel for any type of per- 
manent labeling... for product identi- 
fication, wiring diagrams, detailed 
instructions, component parts and 
finished assemblies. 


EPL come in a variety of attrac- 


tive colors—matte or shiny finish—any size or shape. 


Metal [als apply easily and quickly. 


Pressure-sensitive adhesive eliminates drilling, 
screws, rivets, pins or other fasteners. 


EELS assure permanent legibility 


of the finest lettering or diagrammatic detail. 








eae Write for FREESAMPLE ——t~ | 
TEST the advantages of METAL-CAL , 


Zep 








1 Manufactured by C & H Supply Co. | 
415 E. Beach Avenue, Inglewood 3, California 7 
igs ceeenatbehemnsineinignlipnincisicensisti nearness , 
I a neciereeeieeniteniearntieeessimenes | 
OS a Oe ene 5 | 
city a ———— elaine dN Ce 


*T.M. Reg. U.S. Pat. Off. 
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Electrical Contacts-I] 


(Continued from page 127) 





properties and performance characteristics wil] not 
seriously affect the operation of a device. A carefy] 
analysis of the physical and electrical parameters of 
an application should be made before a material fab. 
ricated by this process is chosen. 

In the impregnation process the refractory metal 
powder is pressed into the desired size and shape; ihe 
pressed compact is sintered in a furnace with a ye. 
ducing atmosphere; and the sintered compacts are 
then given an additional furnacing treatment at which 
time the silver or copper is impregnated into the 
porous sintered compact. The composition is care. 
fully controlled by controlling the density of the 
pressed refractory metal preforms. 

In the press-sinter and repress method, the refrac. 
tory metal powder and the silver or copper are all 
mixed together in the desired final proportions. This 
mixture is pressed to a specified size and shape with 
a density of 60-80 per cent of the theoretical density 
of the mixture, after which it is sintered. Sintering 
is followed by repressing which serves to size the parts 
and bring the densities of the finished material to 8 
to 95 per cent of theoretical. 

Sintering-repressing is used to fabricate the silver- 
semi-refractory materials, including the proprietory 
silver-cadmium oxide, and silver-nickel and _ silver- 
graphite materials. 

Practically all contacts combining refractory metals 
with silver or copper (Elkonite) are assembled to back- 
ings by a brazing operation using silver solder or 
excess silver from the impregnating operation. Torch 
brazing, induction brazing, resistance brazing, radiant 
gas burner brazing and furnace brazing are employed. 
The method selected for a given job depends on the 
materials involved, the size and shape of the parts, 
the quantity involved, and sometimes on the type of 
surface finish desired. 

The majority of such contacts are attached to high 
conductivity copper or copper-alloy backings. In 
many cases a copper-chromium alloy is used for a 
backing metal when high strength and high conduc 
tivity are required on the brazed assembly. Some 
practical sizes of Elkonite are illustrated in Fig. 10. 
With certain grades it is possible to exceed some of 


these dimensions. ooo | 


@ @ @ To secure one reprint y of both Part | and Part II of this 
article without charge circle No. 138 on card in the Reader Inquity 


Facility, page 24 





For reprints of feature articles currently 


available without charge to readers, see 
ordering instructions on page 244. 
ere 
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how to stop an h-blast 


WANTED: a camera to stop the action of 
a nuclear explosion at a pre-selected 
microsecond, with high quality image- 
definition...that was the problem 
handed by the AEC and its Los Alamos 
Scientific Laboratory to the Boston firm 
of Edgerton, Germeshausen & Grier, 
Inc. EG&G solved it by inventing the 
non-mechanical Rapatronic shutter . . . 
employing the Faraday Effect of mag- 
netically rotating the plane of polarized 
light as it traverses an optical element 
...and relying on HELIPOT* precision 
potentiometers and DUODIAL* turns- 
counting dials for sensitivity setting and 
calibration. 


A light-pulse from the blast falls on a 
photocell... generates a signal that 
passes through a variable time-delay to 
trigger a condenser-discharge circuit... 
releasing energy which surges through 
a coil wound around a lead-glass lens. 
The resulting magnetic field rotates po- 
larized light from the blast as it passes 
through the lens... effecting a one- 
microsecond exposure. 


OCTOBER 1954 


Sensitivity of the photocell circuit is 
controlled by a standard-linearivy 
Model A 10-turn HELIPOT, calibrated 
with a Model RB puopiaAL. Time-delay 
from photocell pick-up to shutter oper- 
ation ... continuously variable from 0 
to 100 microseconds... is controlled 
by a Model A 10-turn HELIPOT of 0.1% 
linearity, calibrated with a Model W10 
DUODIAL. 

The coil of the HELIPOT is wound with 
more than 10,000 turns of resistance 
wire ...the DUODIAL is settable to a 
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fraction of any of its thousand scale- 
divisions . .. and the Rapatronic shut- 
ter can be tripped at any preselected 
fraction of a microsecond. 

For complete details of this and other 
HELIPOT applications, write for Data 
File 1003. 


ob 
J 
~* 


MODEL A HELIPOT W10 DUODIAL 





T 
: p 0 first in precision potentiometers 


Helipot Corporation/South Pasadena, California 
Engineering representatives in principal cities 
a division of BECKMAN INSTRUMENTS, INC. 


= 342 
T.M.REG. 
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CONTROL KNOBS 


(indicating and with specicl markings) 


PULL KNOBS and HANDLES 
FEET for APPLIANCES 


From Stock Molds . . . Fast Delivery . . . Low Cost 


A complete selection of plastic knobs, handles, etc., for in- 
struments and appliances. Supplied from stock molds, no tool 
charge, fast delivery. Wide range of sizes, styles and colors. 
Markings can be branded to your specifications. Saves time. 
cuts costs. Send for details and free catalog. 


ROGAN BROTHERS 


8027 N. MONTICELLO, SKOKIE, ILLINOIS 
Specializing in Stock Molded Knobs 
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Best suited 
to your particular 
application. 


WE ARE RECTIFIER SPECIALISTS: Standard 
units range from 3% to 1000 kw., fan or 
normal convection cooled. Special units built 
to any specification. 


75 kw., 230 v. de. fan 
cooled unit. For com 


ADVANTAGES: Economical, quiet, compact. 


Voltage regulation from “% to full load, plete range of size re- 
approx. 3%. Average efficiency greater than quest Bulletin 1712. 
comparable motor-generator set. Air-cooled, 


open-type transformers, isolated primary. Re- 
movable panels for easy inspection and service. 
Circuit breaker and thermostatic switch protec- 
tion on fan cooled models. 


ACCESSORIES: Available with voltmeters, am- 
meters, manual and visible variable voltage 
controls, top switches, pilot lights, remote start- 
ing, audible and visible alarms, etc. : 
Standard battery charger 
ratings from 1.12 to 13.6 
amps., 1 to 20 cells. Re- 
quest Bulletin 4504 


SELENIUM RECTIFIER BATTERY CHARGERS 
Modified constant potential general purpose chargers 
for lead acid, nickel alkaline, nickel iron and 
nickel cadmium batteries. Normal convection cooled 
1 to 120 lead acid cells. 115 or 220 v., 60 cy., 
single-phase input. 


Ph aee beteniee 


Continuously variable autotransformer adjusts charg- te 
SCUOLA 


ing rate. Complete range of cells provide 0 to 
maximum current. Simple, rugged, drip-proof con- 
struction. Models for all standard applications. 
Special sizes available to specification. 


Ther Rectifiers and Battery Chargers 
are famous for efficiency, long- 
life and trouble free operation. 


Send now for detailed bulletins. 
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Metal Statisties 





Strikes beset the copper industry and crippled 
production both in the U. S. and Chile, Mean. 
while, Government stockpile buying spurred Price 
advances in both lead and zine. Third round of 
aluminum expansion program cancelled by the 
government. 


COPPER. September was a grim month for copper cop. 
sumers as industry strikes in the United States and Chile 
cut heavily into the production of copper at mines and 
caused a sharp squeeze in the domestic supply siutation, 

First large company to be hit by the wave of strikes 
was Kennecott Copper Corp. Then the Anaconda mines 
in Montana were strike-bound and finally the E] Paso 
refinery of Phelps-Dodge was shut down. In addition, 
closedown of smaller companies such as Miami and Jp. 
spiration brought copper production in the United States 
to a virtual standstill. 

Kennecott and the striking union finally settled afte 
a stoppage of three weeks. The P-D strike at E] Paso 
also was terminated, bringing back into production some 
20,000 tons of refined copper a month. The smaller com. 
panies arrived at a settlement with the union leaving only 
Anaconda’s Montana properties on strike. But, in add- 
tion, the Garfield, Utah, smelter of the American Smelting 
& Refining Co. was shut down in mid-September by a 
strike, as was the Garfield refinery of Kennecott. Both 
these plants were still closed at the time of this report, 

In Chile, the copper picture was even darker. As this 
report was written, the Chilean government was con- 
sidering the most serious possible steps to end the strike 
but without any material success. 

All this augured ill for copper consumers in the United 
States who found themselves up against a squeeze in 
supplies. One only has to take into consideration the 
fact that Chilean production itself this year has fallen to 
195,000 metric tons, against 244,000 tons in the com. 
parable period of last year and the added fact that mine 
production, once lost, can never be made up, to realize 
that consumers were in for a tough September, October 
and November, at least. 

The August copper figures themselves were depressing 
Domestic primary production was 52,414 tons compared 
with 66,070 tons in August and the smallest tonnage pro- 
duced in any month since August, 1949. Deliveries of 
refined copper dropped to 92,475, against 97,436 tons 
in July. Domestic refined output was down, at 103,90! 
tons, compared with 107,096 tons in July. And stocks of 
copper in the hands of the producers were 58,387 tons 
at the end of August, a reduction of 10,534 tons. 

The effects of the cut in production due to the strikes 
made themselves felt all too soon. While the big producers 
refused to deviate from their pricing policy of 30.00¢ for 
electrolytic copper, delivered Valley, small sales at 30.25 
and then later 30.75c and even 31.00c were heard in the 
domestic market. The market itself was given a fillip by 
the higher price in London. Indeed, there was grave 
questioning in trade circles whether the price could be 
held at 30.00c unless all the strikes were settled and 
copper once again began to flow to consumers. 

Actually, consumers who had continued to buy copper 
at a fairly even keel when the strikes began, began 
show greater anxiety toward the close of September; 
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- In a camshaft production line, Reliance V*S Drive system A mile of pipe in 5.3 minutes is made by this Fretz-Moon pipe 
ly provides stepless, easily adjustable speeds for fast, precision mill. Reliance Tools of Automation—d-c. motors, regulators, 
li. machining. Optimum cutting speeds extend tool life, reduce control and application know-how provide synchronization 
ng downtime. between the forming mill and driving carriage of the flying saw 
a as well as control of the 1000-feet-per-minute speed. 
th 
tt, 
is Greater machinery output . . . improved produc- 
~ tion efficiency ... both result in increased profits. 

And both result from using the Tools of Automa- 
ad tion: Reliance electric motors, adjustable-speed 
in drives, electronic controls, and applied engineer- 
he ing. They’re setting new standards for low cost 
. production in every industry. 
ne These Tools of Automation can most efficiently 
. lower your costs, because they’re designed and 
" applied to your specific situation. Reliance Appli- 
‘ cation Engineers are backed by nearly 50 years’ 
od experience in perfecting the drive systems that 
0- can help you attain the degree of automatic pro- 
of duction you require. For further information, 
“ write for the new booklet, ‘“‘The Tools of Auto- 
of mation”. A-1487-A 
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for rugged, moisture-proot 


High Compression 
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Constantin 


These quality-engineered high compres- 
sion glass-to-metal vacuum sealed connect- 
ing plugs are ideal for generator filters, 
position indicators, tachometers, direction 
finding equipment, or almost any equip- 
ment which must be sealed against mois- 
ture or pressure changes. Construction is 
of glass and metal fused together to make 
a sturdy vacuum tight seal. 

Available in a wide variety of pin config- 
urations, these connectors may be furnished 
in many plating finishes for ease of solder- 
ing, appearance, and corrosion tests such as 
salt spray and humidity. Truly fine connec- 
tors—specified by leading manufacturers. 
















































SEALS AVAILABLE IN EITHER HIGH COMPRESSION 
OR HARD GLASS TO KOVAR TYPES. 


MTA 


MANUFACTURING ENGINEERS 


1 Frank Ave ele) 


Also manufacturers of 
MULTI-PIN HEADERS 
TERMINALS 
END SEALS 
TRANSISTOR MOUNTS 
CRYSTAL HOLDERS 
VACUUM COATING EQUIPMENT 
































pressures for additional tonnages to fill needs of 
made themselves felt as supplies thinned out. Th 
the market picture as we went to press. 


buyers 
is Was | 





LEAD. Consumers of lead and lead products took a y ’ 
attitude toward the government’s announced expanded 
stockpiling program for lead and zinc. And with g 
reason, too, for since the day the President made Public 
the plan under which the Government may buy onl 
200,000 tons of lead in the fiscal year—an increase of 
90,000 tons over the old program—the price of lead has 
shot up 0.75c to 14.75c New York. 


TRU! 

The first hike was on August 25 to 14.25c. The second a wi 
on September 7 to 14.50c and the third on Septembe, eee 
15 to 14.75c. It is now at the highest level since Jany, ot 


ary, 1953. 

The General Services Administration is reported t 
have bought about 10,000 tons of lead for the national 
stockpile in its September purchases. Offers were not top 
heavy as producers expected a price advance in view of 
the higher London price, improvement in domestic demand 
and heavier GSA purchases. Consumers are wondering how 
high the price will go under these circumstances and 
whether current demand—which is considered satisfactory 
but not overly heavy—warrants such rapid advances jp 
prices. 

United States refined production of lead in July—the 
last available statistics-was 35,716 tons, compared with 
42.317 tons in June, a decrease of 6601 tons and was the 
smallest for any month this year. Domestic shipments 
came to 37,195 tons, a drop of 9792 tons. Stocks of 





refined lead in producers’ hands were 93,030 tons, a de. Pres 
cline of 11,596 tons and were the smallest since the end dou! 
of January. we 









ZINC. Those consumers of zinc and zinc products who. 
came into the market for supplies during September had 
to pay a half cent more for Prime Western zinc metal 
and consequently for products made of zinc—as a result 
of the boost in zinc buying for the Government stockpile} 
The new price, effective September 3, was 11.50¢ f.o.b) 
East St. Louis. 

Under the government’s expanded stockpile program 
the GSA could buy up to 27,000 tons of zinc a month 
for a total of 300,000 tons. Since the government policy” 
had been to buy zinc at the market price, offers for Sep- 
tember buying were smaller than in August, as many 
sellers anticipated a higher price. They were not wrong, 
for the price went up and the government bought addi- 
tional tonnages in September at the new 11.50c price. 
Moreover, the government indicated that it had bought 
some zinc at the October “average price.” This, in itself 
boomed an already advancing market and made consum- 
ers wince. GSA purchases for the stockpile in early Sep- 
tember were roughly 12,000 tons, although additional 
purchases later in the month brought the figure up higher. 

Zinc shipments in August hit 61,298 tons, 2,141 tons 
above July shipments and September shipments were ex- 
pected to be much larger. Production of all grades of 
zinc in August was 71,793 tons, as against 70,749 tons 
in July. The daily zinc output in August was 2316 tons, 
against 2282 tons in July. Stocks of zinc were 193,285 
tons, a decrease of 4742 tons from the July total. 





ALUMINUM. Things were not as hectic in aluminum 4 
they were in the other metals. Good news for consumets 
was the announcement by the Office of Defense Mobiliza- 
tion that total supply of aluminum would be sufficient to 
meet all needs this year, As a result, ODM cancelled the 
third round of the aluminum expansion program with 4 
declaration that original estimates for defense needs wert 
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TRUFLEX THERMOSTAT METALS 
















COMPOSITE METALS ALCUPLATE 


X thermostat metals are manufactured in Available in practically any combination of precious to | Copper-clad aluminum for component cases or 
TE riety of types, each with a different re- _ precious, precious to base or base to base metals. Com- _— cans, chassis, cooling fins, ec, light weight, 
d scion to emperarure. Snnasiee of ee aeeees eens ¥, epomenks ee aluminum-clad iron, excellent conductivity. Copper surface is ideal for 
and consistent performance. ision _— nickel-clad iron for anode materials. soft i i 
. a antied to exact specifications. soldering and electroplating. 
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COMPOSITE CONTACT MATERIAL COMPOSITE CONTACTS WAVE GUIDE and COLLECTOR RINGS 


Precious metals and alloys bonded to base metals = General Plate can supply all types of fabricated composite RECTANGULAR WAVE GUIDES. Solid silver, 
available in Stowns types — overlay, single and contacts, buttons, rivets, contact assemblies made to silver lined brass or aluminum. Sizes to govern- 
rd double edgelay, single and double inlay, Top-lay, | customer’s specifications. These contacts give electrical ment specifications. 

ready for you to fabricate into contacts. conductivity and long life at reduced costs. COLLECTOR RINGS. Solid silver or precious 
metal on base metal. All sizes. 


Genera Mlote Peoducts 


that solve your Design Problems 


? 


® Alnifer®), Nifer® — Aluminum and Nickel-clad steel for 


























ig General Plate Composite Metals, made by metallurgically bonding anode plates. 
di- one metal to another, are available in sheet, strip, tubing or wire in various ® Alcuplate® — Copper-clad aluminum for component 
ce. widths, thicknesses and diameters. cases, chassis, cooling fins, condenser blades, etc. 
: : : : ® Alsi ® — Silver-clz lumi f lightweigh 
Silver, gold and platinum-group metals bonded on base metals give solid cee Te: a Se 
. recious metal m i i i 
. metal perfor ance at a fraction of the cost of solid precious metal. © Composite Contests anil Gantds Shetetaly — Raeheanta 
m- e precious metal provides specific performance requirements such as strength and longer life at reduced cost. 
p- electrical conductivity and corrosion resistance while the base metal pro- © Collector Rings — Fabricated from solid precious metals 
nal vides workability, strength, and solderability. or precious-clad base metals. Sizes ranging from frac- 
Co tion of an inch to few feet in diameter. 
4 m ‘ : e . . 
posite base metals provide a new group of engineering metals with © Truflex® Thermostat Metal — Sheet strip, formed ele- 
ms Properties not available in solid metals. Their use frequently results in ments and assemblies produced to specification. 
eX- lower material costs as compared to solid metals. ® Thin Gauge Metals — Beryllium copper, nickel, pure 


I ‘ See beryllium, Haynes Stellite alloys, etc. 
n many electronic applications further economy results when General 


: : . : ® Platinum-G Metals — Sheet, wire, tubing, f 
ons Plate supplies fabricated parts ready for assembly into your product. Gen- al wnee. Conan = and cobain teitee for 
ms, | eral Plate makes an infinite variety of fabricated parts, such as electrical platinum-group metals. 
85 contacts, collector rings and TRUFLEX thermostat metal parts to cus- ® Silver and Gold Brazing Alloys — Available as sheet, 
tomer’s exact specifications. wire, powder and fabricated parts. 
= i ‘ ® Bondwich — Solder-clad brazing shim for carbide- 
General Plate Engineers will gladly help you with your problems. tipped tools. 


@ Bronco — Phosphor Bronze-clad copper for high con- 


ers METALS & CONTROLS CORPORATION ductive springs. 


Za- Confilex — C -clad spri 1 fi 1 ical and 
a GENERAL PLATE DIVISION r heal coadinnive tguhume.on idee Mate, see Sara 






the 410 FOREST STREET © #720 Manganese Age-Hardening Alloy — Corrosion re- 
ATTLEBO: sistant spring material for diaphragms, springs, finger 

ha RO, MASSACHUSETTS stock, etc. 

ere ® Rectangular Wave Guide Tubing — Wide range of sizes 


to government specifications. 


Write for catalog PR700. 


For All Types of 
Permanent Magnet 


Applications... 


If you are designing or building a product using 
permanent magnets, you should know about 
General Magnetic Alnico V—the magnet that 
works HARD and FOREVER. We make magnets and 
only magnets—in all sizes and capacities—in all 
quantities. 


GENERAL MAGNETIC CAN: 
@ Show you how to get best performance per 
dollar. 


@ Offer latest in materials and processing 
development. 


@ Offer inspected uniform quality to any degree 
required. 
@ Assist you in the design of the product. 


GENERAL 
IMAAGNETIC CORP. 


hie lat ete mall Olah Ml eh a 


10007 ERWIN, DETROIT 34 








too high. “There is plenty of aluminum for all” g 
executive of a leading aluminum company stated, ™ 

As if to bear this out, the GSA announced that alumj 
num production from new facilities created under the 
expansion program will reach 301,485,000 Ib during th 
third quarter. A minimum of 63,345,000 lb is required 
to be made available to non-integrated users—those wh, 
fabricate but do not produce the metal. During the Re 
ond quarter, 80,000,000 Ib were made available to nop. 
integrated users. GSA emphasized that it knew of po 
instances where such users complained that they couldn 
get needed aluminum supplies. Second-quarter production 


was 303,407,000 Ib, as against 260,887,000 Ib in the firg | 


quarter. 

Prospects for more aluminum, in fact, were quite good, 
For Kaiser announced that it was constructing a mult.” 
million dollar sheet and foil rolling mill at Ravensw 
W. Va., and it was reported that Reynolds and North. 
west Power Industries were considering the construction 
of an aluminum plant in British Columbia which mj 


rival Aluminum Company of Canada’s plant at Kitimat,” 
Primary aluminum output in August totaled 250,599.7 


575 lb, a decline of 1,731,219 Ib from the all-time record 
set in July. First eight-month output totaled 1,938,714. 
005 Ib, an increase of 296,646,263 Ib over the like period 
in 1953. 


The price picture remained unchanged with 205¢ 


j 


quoted for aluminum pig and 22.2c quoted for 99 peps 


cent plus ingot. Secondary aluminum ingot prices ang 
scrap prices were boosted during the month. 


MISCELLANEOUS METALS: Tin. Price generally was 


higher during the month. On August 15, the price of tg] 


was 92.635c; on September 15, it was 93.50c. Indonesig 
had produced 3487 long tons of tin in concentrates ip 
July, a postwar record. Malaya produced 5040 tons. The 


Belgian Congo produced 1243 tons. United States com | 
sumption of tin in June (no later figures available) was 


5100 tons, same as in May. 


Mercury. Price is going sky-high. In our last issue, we 
reported a price of $290 per flask. Since then, it has¥ 
soared to $321 and no one knows where this will end 7 


Consumers are hard put for spot metal—actually it is 
almost unavailable. Few think the situation will get better. 
At best, the outlook is dark for the remainder of the 
year despite reports that second-quarter production 
showed an uptrend at 4700 flasks, or 13 per cent above 
the first quarter. 

Nickel. Latest statistics, for June, show consumption at 
about the same rate as in May, 14,109,865 Ib. Imports 
were off 8 per cent. There was no change in price. The 
metal remained quotable at 60c per Ib, Port Colborne, Ont. 

Magnesium. Primary production continued near the 
average level maintained for several months. July output 
totaled 6049 tons, 2 per cent under June. Expectations 
were that 1954 production would hit 74,000 tons. Net 
shipments of magnesium mill products in July were 1,082, 
000 Ib, or 21 per cent below June. Prices were unchanged, 
holding at 27c for 99.8-per cent pig ingot at Freeport, Tex. 

Chromite. Consumption in the United States in the first 
half of 1954 dropped 40 per cent. There was a 44 per 
cent decline in the consumption of chromium ferroalloys 
and metal. Chromite stocks held by consumers on June 50 
were 84 per cent higher than a year ago. 

Selenium. There was no change in the selenium situa 
tion. Pricewise, the metal remained at $5 per Jb. 


STEEL. Spotlight is on orders for the automotive indus 
try, usually a bellwether. Thus far, some orders have 


trickled in but not enough to indicate a trend. Howevet, © 


observers believe that the steel industry will shift into 


higher gear during October. Steel operating rates have 7 
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RUNDEL-BUILT VARIABLE VOLTAGE 
CONTROL PANEL is designed for con- 
trolling three motors, each with five 
selective speeds. Major components 
indude Ward Leonard A-C and D-C 
contactors, starters, relays and 


One-stop shopping 
ae 


HCC eS 


Whether you’re building, buying, or using controls, you'll find every 
AC. or D.C. component you need at Ward Leonard. 
That includes components for automation control, processing machin- 


ery, variable voltage speed contro] (Ward Leonard System of Control), 5 major control components make 
machine tool control, conveyor system, air conditioning and other W. L. line complete 
controls, oy 


. A.C. and D.C. CONTACTORS — solenoid 
type, multi-pole, wide range of accessories. 

* Coordinated design gives matched performance between components. . A.C. and D.C. MAGNETIC RELAYS — stand- 

* Quality-controlled manufacture assures uniformly excellent perform- ard and specialty types like vibrating field, 
ance of each component. field loss, anti-plugging, etc. 

* Broad selection cuts shopping headaches, time, costs. - A.C. STARTERS — Manual and magnetic, full 

» Ward s a am ; or reduced voltage, single- or multi-speed. 

ard Leonard design minimizes required panel size. 

Na NO ih atin 4, RHEOSTATS — Ring, plate and face plate 

> ard design simplifies engineering requirements. types, manual or motor driven. 
ee peck of page for extreme versatility of W.L. components. 5. RESISTORS — Low, medium or high current 
A Ward Leonard engineer will be glad to show you our complete line for control circuit, motor starting, etc. 

of coordinated components for your control application. Or write for 


control catalog to Ward Leonard Electric Co., 600 South St., Mount 
Vernon, New York, 


Here’s what one-stop shopping at Ward Leonard gives you: 





contactor... 3 basic models... 
LEM Ce combinations 


ae 


Here’s what’s available from the three basic models 
illustrated above: 


Size 2 A.C. solenoid contactor Here’s why you save time and money wher | 


Size 2 A.C. starter you use Ward Leonard contactors in building 
Size 2 A.C. solenoid contactor with D.C. power plant® your controls: 


Size 2 D.C. solenoid contactor e Minimum stock is all you need, thanks ti 
Size 2 D.C. solenoid contactor with A.C. power plant unmatched versatility of Ward Leona 
. Contactors above with left- or right-hand integral dynamic controls. 
brake*® * Less panel space is needed with WL 
Contactors above with: a) base mounted auxiliaries, b) side designs. ; 1 hen 
mounted auxiliaries, c) base mounted low power auxiliaries Lower assembly costs with W.L. stee - 
(precious metal for electronic circuits). units (for D.C. too) to eliminate expensiv 


insulating panels. 
Contactors above with mechanical interlocks, either horizontal insulating p “— deutet ee 
or vertical types. e Less layout and drafting time is required. 


All D.C. coils are continuous-duty type. 
e Fewer renewal parts are needed. 


9. The size 3 D.C. solenoid contactor (single pole, with or without 
dynamic brake) has same mounting base plate as the Size 2. 


* Equipped with continuous duty D.C. coils. Write for control catalog to Ward Leonart 
** D.B. contact can be used as a normally closed power contact. Electric Co.. 600 South St., Mount Vernon, 
0., * 
oe New York. 
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one up several points but again not enough to make 


anyone cheer. Some appliance makers are showing greater 


interest in acquiring flat-rolled steel and there is better 
inquiry for tinplate. Galvanized sheets are still in tight 


supply. 


August production of steel was 6,661,000 tons of ingots 


and steel for castings, about 33,000 tons higher than out- 


put in July. First eight-months production was 57,420,229 
tons as against 76,627,189 tons in the same period of 1953. 
Scrap steel prices continued to inch up, indicating con- 


fidence in increased production later this year. ooo 


Lamp Finished for 
Qutdoor Use 





CONSIDERABLE INTEREST is being generated in “outdoor 
living” with the result that new lighting fixtures are being 
designed for terrace, patio and garden illumination. The 
chief changes over indoor fixtures are raintight enclosures 
and resistance to atmospheric corrosion. 

In its new line of “Patiolites,” the Steber Manufacturing 
Co., Broadview, Ill., applies a greentone durable baked-on 
synthetic finish, called “Ultranamel,” over a zinc chromate 
primer to insure good adhesion and weather resistance. 
In the Model GL-225 pictured, the finish is applied to the 
\6-in. diam heavy-gage drawn steel reflector, which has 
a high gloss reflecting surface, to the 38-in. stem and to the 
heavy duty metal base which may be weighted with sand. 

Porcelain lamp receptacle is securely installed in the 
cast aluminum socket housing mounted to the stem. Fitting 
at other end of stem provides simple attachment to base by 
rs machine screws. Weatherproof cord set, either 10 or 
25 ft in length, enters through this fitting and is protected 
by phenolic bushing. Attachment cord set is factory wired 
to socket, through the stem to facilitate assembly, “O 0 0 
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ALLIANCE 


TENNA-ROTOR 
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TRADEMARK 


ALLIANCE sees to it that their customers get the 
best TV reception AUTOMATICALLY! 


PHALO is particularly proud to have a part in the 
performance of this fine product. 


The ALLIANCE Tenna-Rotor is another of the family 
of famous products who depend on Current's 
Favorite Conductors PHALO Cords for quality 
power performance — PHALO Cords 
come in standard colors or in matched 
color Cord-O-Nates. Ask for details on 
PHALO Cords. 
The Alliance Tenna-Rotor 
is a product of 


The Alliance Mfg. Co. 
Alliance, Ohio 


Send for 
the new 
PHALO 

catalog 


PHALO PLASTICS CORPORATION 


COMMERCIAL AND FOSTER STREETS, WORCESTER, MASSACHUSETTS 
Southern Plant: MONTICELLO, MISS. 


Insulated Wire and Cables — Cord Set Assemblies 
349 


'» *PHALO Cord 
CS-106 DF Brown 


WHY GAMBLE... 


that your motors 
wont burn out? 


Why chance costly returns—or lost custom. 
ers? Do as scores of original equipment 
manufacturers do: insist on the magnet 
5 
wire proved most reliable over many years 
...Anaconda’s glass-insulated Vitrotey" 
re, ~ > 

Magnet Wire or Anaconda’s Class q 
Silotex* Magnet Wire. 


Vitrotex gives hot spot protection a 
high as 130-135° C . .. while Silotex resists 
temperatures up to 180°C. This added pro. 
tection gives longer, more useful motorlife 


Vitrotex and Silotex have good windabil- 
ity, small space factor, and high resistance 
to figure-eighting. They are strong, yet 
soft and pliable. They wind easily and con- 
pactly. Whatever your winding method, 
Vitrotex or Silotex will produce a quick, 
safe job with no danger of comebacks. 


Call your Anaconda Salesman. today, 
Anaconda’s complete line of magnet wire 
plus constant research into new materials 
and methods make him a good man to 
know. Anaconda Wire & Cable Company, 
25 Broadway, New York 4, N. Y. 


*Reg. U.S. Pat. Off 


MAGNET WIRE 


ANACONDA 


oe) CLASS 6B ae bt 


A COMPLETE LINE: ANY TYPE, SIZE OR sHape — round 
square, rectangular; your special needs will be 
given special attention. 
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G-E Germanium Rectifiers Provide Miniature, Yet 
Reliable DC Power Control 


General Electric now makes available germanium rectifiers for 
industrial DC power conversion in a wide variety of applica- 
tions. The ultimate aim of these history-making germanium 
rectifiers is to make the advantages of low-cost DC power avail- 
able in any desired industrial location. 


MORE EFFICIENT— They are fast replacing selenium and other 
dry types because they reduce size and weight as much as 90%. 
They weigh less...last longer...and are hermetically sealed 
for long life! 


MORE RELIABLE — No unit is accepted by inspectors until it 
complies with strict life-test standards. G-E Germanium 
Rectifiers have better power ratings than any other dry rectifiers 
now known. There are no forming or aging effects. 


Remember, your rectification problem is of immediate con- 
cern to G-E application engineers. For a recommendation on 
the use of germanium to achieve efficient... miniature and low 
cost equipment design send us your circuit requirements now! 
General Electric Company, Section X80104, 
Electronics Park, Syracuse, New York. 


GENERAL @® ELECTRIC 
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5 AMP RECTIFIER 


got 


STACKED RECTIFIER 
... offering from 1 to 12 
fins in 143 combinations 


UNFINNED RECTIFIER UNIT 
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A Multi-Purpose Box That Answers 






SHIPPING 
SUPERSTRON(] 
-\ CONTAINERS J Fry 


_ 






-OFe 


WIREBOUND PALLET BOX4 


The versatility of wirebound containers is well 
exemplified in the SUPERSTRONG Wirebound 
Pallet Box. You can use it on the production line 
...for interplant transportation of parts...as a 
storage bin... as a shipping container which may 
he easily knocked down and returned for reuse. 


SUPERSTRONG Wirebound Pallet Boxes are 
light in weight, sturdily constructed—and offer 
an economical answer to materials handling 
cost problems. They are engineer designed and 
built to your individual requirements. 


We would appreciate an opportunity to study 
your problems and offer our suggestions. 


RATHBORNE, HAIR 


rma20 WEST 2st PLACE 


ee 
Tara 


CONTACTS 


PRECISION SERVICE... 


from Order to Delivery! 


Yeur production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical monufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 


AMINATED AND INLAID METALS 
PR cr if f ELECTR A MAN 
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and RIDGWAY BOX CO. 


CHICAGO 8, ILLINOIS 





NOW IS THE TIME 


UCB Tae 
eR ia: 


for ACCURATE 
TIME ON ALL 
YOUR 
ELECTRICAL 
OPERATIONS! 


Yes, you get immediate delivery on the Zenith Multi-Circuit Timer . . . 
the unit that’s specially designed to accurately, dependably time any 
operation. Thousands in use in hundreds of applications—for electrical 
display signs, industrial furnaces, electrical appliances, laundry equip- 
ment and dry cleaning equipment. The Multi-Circuit Cycle Timer and 
other Zenith units solve many laboratory timing problems. May be set 
for on and off periods with as many circuits as desired . . . can be 
furnished without synchronous motor for elevator control, limit switch 
and similar operations. Available now! 


For full information ond prices, send for illustrated Bulletin No. 142. 


See Classified Telephone Directory 
for Name of Local Representative 





CHICAGO 10, ILLINOIS 





152 W. WALTON ST., 
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INSUROK  T-725 
is a great laminate... 
but can you punch it? 


Sure I can... but it 


pays to let RICHARDSON 


handle the whole job! 


TYPICAL ELECTRONIC PARTS 
If you are having difficulty punching laminated parts, why not turn a ad hd ad a le 
the job over to Richardson? You'll save the expense of excessive 


spoilage, enjoy excellent workmanship, and eliminate the need for 
maintaining your own production facilities. Richardson has the 
skilled personnel, the knowledge of punching techniques, and the 
equipment to fabricate the laminated plastics part you need, in any 
volume. Find out how easy and economical it is to let Richardson 
take over the fabrication of your electrical parts, or have their 
experienced engineers assist you in your design problems. Phone 
or write Richardson, today! 


SALES OFFICES IN PRINCIPAL CITIES 


The RICHARDSON COMPANY 


FOUNDED 1858 
2799-M Lake Street, Melrose Park, Illinois (Chicago District) 
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General Electric uses Fiber’ Glass tape to 





withstand high temperatures, heavy overloads 


This photo shows Fiber’Glass tape being applied 
to a field coil, in the manufacture of General 
Electric Armored Motors, type MD. 

These motors, produced by the Erie, Penn- 
sylvania Works of General Electric Direct Cur- 
rent Motor and Generator Department, are used 
in the toughest applications—as steel mill auxil- 
iaries, ore bridge, crane, hoist, and electric shovel 
applications. They need the finest insulation 
available to withstand high temperatures and 
heavy overloads, hence the use of Fiber-Glass. 






Consult us on your electrical needs. 
Contact your nearest L-O-F office 
(offices in 26 major cities). Or, 
write: Libbey*’Owens: Ford Glass 
Company, Fiber’Glass Division, 12- 
104 Wayne Building, Toledo 3, Ohio. 





Tapes made with L-O-F Fiber-Glass are used 
where prolonged overloads generate heat too 
great for organic tapes. They are strong. They 
resist moisture. 

For the wire and cable industry, Libbey:Owens: 
Ford produces a complete series of continuous 
filament yarns, including: 75, 150, 225, 450 and 
900 series. They are made in a variety of single- 
and multiple-end packages for use on standard 
wire-covering and textile machines. Waxed yarns 


are available, as well as special after-treatments. 


FIBER - GLASS 


LIBBEY » OWENS » FORD GLASS COMPANY 
FIBER « GLASS DIVISION 
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THIS you should know 


about...ZIRCON PORCELAIN 


insulation eae: 


Zircon porcelain offers a rare 
: combination of thermal, mechanical 
Pie: and electrical properties in a 
ceramic insulating material. 






It is up to 50% stronger than 
ordinary porcelain types—often can be used 
in smaller sizes. It has excellent thermal 
endurance—resists heat shock of soldering 
in making a ceramic to metal seal. 
High mechanical strength and maximum 
resistance to moisture penetration are 
among other features which include 
favorable electrical characteristics. 





Zircon porcelain is molded and 
shaped into simple and complex shapes 
easily and economically thus offering 
design flexibility. 


In considering its possibilities for 
your products and operation—you can 
obtain detailed data upon request 
to our New York City Office. 


TAM + 
PRODUCTS 


U.S. Pat. Off. 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
Executive and Sales Offices: 
111 Broadway, New York City 


General Offices, Works and Research Laborate ries: 
Niagara Falls, New York 





Registered 
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THE PACKAGING INDUSTRY, 
TOO, RELIES ON 






UE Type E46 
Model 62 Thermostat 


The development of self-service departments virtually de- 
manded the use of transparent bags —of cellophane, pliofilm, 
polyethylene and similar materials. But making containers 
from these materials created a problem: how to seal the 
folds accurately, quickly and permanently? 

Simplex Packaging Machinery, Inc., solved this problem 
with heat sealing. It developed an exclusive, adjustable stop- 
and -seal cycle that assures dependable sealing of every bag, 
no matter what type or size. 

United Electric’s Type E46 Model 62 Thermostat, devel- 


oped especially to solve Simplex’s problem, provides the | 


critical temperature control required in this cycle. It helps 
eliminate pin holes and burnt spots, and assures longer, 
stronger seals, 


United Electric manufactures a wide line of standard con- | 


trols that are used in aircraft fuel purging systems, paper 
mill machinery, diesel engines, milk pasteurizers, room air 
conditioners and in countless other applications. 

Special controls can be adapted from standard models, 
or can be custom-built by United engineers working in 
cooperation with your own product development engineers. 

Write today for information on the complete line of 
United Electric controls. 


Standard and special thermostats and pressure switches 


pan UNITED ELECTRIC CONTROLS CO. 


93 School Street, Watertown, Mass. 
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SPECIALISTS IN DESIGNING AND MANUFACTURING 
OF ALL PURPOSE FASTENERS, WIRE FORMS. TOOLED 
TO PRODUCE OVER 1,000 STYLES IN ANY SCREW SIZE 
OR MATERIAL, OR TO YOUR SPECIFICATIONS. BACKED 
BY 34 YEARS OF EXPERIENCE. 
BULLETINS COVERING OUR COMPLETE LINE 
UPON REQUEST. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND. CUTTERS 
TOOLS © DIES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 
eh SRT AR IEE OE TRS SNH. te 







QUALITY-CERVICE-PRICE 
You get all tue when you Apecify 


AKRON PORCELAIN 


Sm 
a 








FJ 
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‘, 
i € 
; 
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A modern plant with years of engineering 
know-how to meet your individual requirements. 
Send us your blue prints and specifications. 


AKRON PORCELAIN CO. 


2725 CORY AVENUE e AKRON 14, OHIO 
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Low-cost, Trouble-Free Shells 
for Motors and Generators 


LET CLEVE-WELD supply your needs for rugged, easily 
machined steel motor and generator shells... just as we supply 
many other leading manufacturers! These steel shells withstand 
accidental dropping and rough handling in shipping far better 
than other types. They require less machining, eliminate rejects. 
Produced by the Cleve-Weld Process, the shell is cold-formed 
from a flat strip of steel, and the gap is closed by electric resist- 
ance butt welding. Shaping dies under tons of pressure expand 
then contract the shell to close tolerances of diameter and con- 
centricity. When required, we can supply shells consisting of 
one steel band shrink-fitted over another. 

And there is a worthwhile price advantage... particularly 
in frames of large diameter. Let us quote on your needs! Write 
or wire THE CLEVELAND WELDING COMPANY, West 
117th Street & Berea Road, Cleveland 7, Ohio. (A subsidiary 
of American Machine & Foundry Company, New York.) 


Another 


GE ee eles} 


RIMS+RINGS+WELDMENTS 
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J-i. Cc. WIRING BOXES 


Sensationally New Design 











Splash-proof and dust-proof 
Water, oil or dust cannot get into these 
rugged steel wiring boxes. THEY compzy 
WITH J.I.C. ELECTRICAL SPECIFICATIONs 
FOR JUNCTION BOXES. No screw holes jp 
cover and no knockouts to admit liquids, 
Cover can be removed by loosening one 
exterior screw. Neoprene rubber gasket on 
cover provides tight seal. Note removable 
panel plate and external mounting feet, 


Removable panel plate 
simplifies mountin 
terminal strips an 
eliminates bolt holes 
through bottom of box. 


Ideal for machine tool wiring 
Oil, chips or water in the control circuit can 
cause costly machine “‘down time”. Hoff- 
man J.I.C. wiring boxes help eliminate this 
trouble. Many machine tool buyers now 
demand that electrical controls and termi- 
nal strips be enclosed in oil-tight boxes, 


HOFFMAN Beautifully finished 


ENGINEERING CORPORATION in a durable baked enamel grey hammer- 












Write for 
literature or 
memo sample. 


Standard sizes are: 
a a 2 3" 


16” x 14” x 6” l 
z . x as iia at tone paint. Ford, General Motors and 
Any other sise can inieindillidiitiiniaiiaeen Chrysler are some of the users of these new 
Anoka, Minnesota, Dept. EM-22 junction boxes. 





20TO0200D.P. Called “TOPS” By Every User 


SEND YOUR PRINTS FOR QUOTATION , meat a 


STILL-MAN 


ELECTRIC TUBULAR 
HEATING ELEMENTS 
at LOW COST TO YOU! 
=e space limitations, 
long life, fast heat and high efficiency are factors 















*& TOP PERFORMERS 
* TOP QUALITY 
* TOP WORKMANSHIP 











bo j in design. 
Millions are now in use as standard equipment in 
SPURS @ HELICALS © WORM AND WORM GEARS America's leading nationally advertised electrical 
STRAIGHT BEVELS @ LEAD SCREWS @ RATCHETS appliances. 
CLUSTER GEARS @ RACKS @ INTERNALS ® ODD SHAPES Available in copper, cold rolled steel and acid 
resisting steel alloy in standard sheath diameters for 
THE Heese” casting-in or immersion use. When writing, specify 


Ro ee ee 






use, wattage and maximum temperature require 


a : ments. An inquiry, NOW, will prove profitable to 
fs you! 


: THE STILL-MAN COMPANY 
1035 PARMELE ST. ROCKFORD, ILLINOIS 429 East 164th Street, New York 56, N.Y 
a ee ee 
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MELMAC 
RESIN 
| LAMINATES 


Laminate of bleached canvas and MELMAc 405 Resin supplied 
by Taylor Fibre Co., Norristown, Pa. 


Melmac 405 resin laminates 
are available from many suppliers, 
in rod, tube or sheet form, or molded 








Look inside Motorola’s TV chassis 


and you'll find a MELMAC melamine 


resin laminate used for the transformer 
insulator strip. You'll find Metmac lam- 
inates in many similar rugged electrical 
insulation applications—wherever re- 
sistance to arcing, flame and heat are 
especially important. In switches and 
circuit breakers, for example. In air- 


craft components. In printed circuits. 


Industry is making ever-increasing use 
of mELMAC 405 melamine resin lami- 
nates because they offer outstanding 


properties for many applications: 


High Arc Resistance—Values of 120 
to 180 seconds, depending on base filler 
(paper, canvas, asbestos, glass cloth). 


High Heat Resistance— ASTM heat 
distortion tests show minimum heat dis- 
tortion point about 180°C. Glass cloth 
laminates will stand operating temperatures 
of 225° C— paper and cloth base laminates 
about 4 lower. 


Non-Flammability— ASTM test D-645 
shows melamine resin laminates to be 
self-extinguishing. 


Chemical Resistance —very good, es- 
pecially to alkalis. 


Hardness and Wear Resistance— 
Resistance to marring by impact equal to 
that of mild steel. Laminate surface will 
stand repeated abrasive action of many 
industrial applications. 


Machinability — Melmac 405 lami- 
nates may be sawed, drilled, tapped, ete., 
in much the same manner as for metal parts. 


to order. Consult your regular suppliers, AMERICAN Cyanamid LOMPANY 


or write us for further information. 


PLASTICS AND RESINS DIVISION 
33D Rockefeller Plaza, New York 20, N.Y. 





in Canada: North American Cyanamid Limited, Toronto & Montreal 
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A Hundred 


or a MILLIOV pieces 


... always UMEORM 


Cut to Your Precision Demands! 


When Western Felt cuts a component part 
to your specifications, piece after piece is a 
precision-cut part. You want that kind of 
uniform precision because the performance 
of your product depends upon it. And be- 
cause of the peculiar properties of wool felt 
fibres, especially where the more dense 
types are specified, it can be processed 
with amazingly close tolerances. Toler- 
ances as close as a few-thousandths of an 
inch can be supplied when required. 
Western Felts are manufactured to the 
density you require—cut and supplied 


WESTERN 


4021-4139 W. Ogden Ave., Chicago 23, Illinois 
Branch Offices in Principal Cities 


exactly to your specifications. They resist 
wear, age and weather...never ravel nor 
fray. They seal, insulate, absorb sound and 
vibration, or lubricate...as you wish! 
Chemically treated, they can be moth- 
proof, mildew-proof, flame or water 
resistant. 

You name it...specify it...we put the 
benefits of 54 years of experience back of 
making a felt component that will meet 
your specifications. Write today—your 
inquiry will receive prompt attention. 


Manufacturers and Cutters of Wool Felt 
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Projector 


Dishwasher 
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Soft Drink Dispenser 
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Pot-type Oil Furnace 
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Draft Booster 
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Evaporative Cooler 








Kitchen Ventilator 
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Unit Heater 


Churn Hair Drier 
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Space Heater Window Fan Dehumidifier Desk Fan 


If you make any 


of these products 


you should see 


Fascos’ 


new catalog of 


motors and blowers 


FASCO 


On ee ee 


ROCHESTER 2, NEW YORK 











lh 


rocco 


INC. ae 


FASCO Industries, Inc. 
“ Rochester 2, N. Y. 


Please send the new Fasco catalog. 


Name 


Company_— 
Address 
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Tape Recorder 
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Room Air Conditioner 
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Battery Charger 
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Poultry Brooder 
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Humidifier 
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Fuel Lifter 

























TRANSFORMERS ... 

... Specified for the usual | WHY SHOULD I USE TS 
...demanded for the SELF-BALANCING 

ATT Tt) -| nee SS =o INDICATOR? 


TO READ A LOT OF 
TEMPERATURES 

QUICKLY AND 
ACCURATELY. 

































oo0000 











Facts about the indicator: (1) Can be connected 

*% i‘ 
ee to several hundred thermocouples or resistance WV 
+4 P , 
KX bulbs through connector panels, toggle switches Ss, 
“GTC” Transiormers for x or rotary switches, (2) 34” scale is easy to read, KX 
industrial and commercial »% (3) full scale travel only 4 seconds, (4) 23 i! 
; ; +4 
applications .. . eocuretely KX ranges from —320° to ++ 200°F all the way up ', 

engi d and full ; Ss 
oe eee ee to 0 to 3000°F, (5) accurate, (6) sensitive and *, 
nized for finest quality. 4 i) 
¢,¢ (7) durable. ‘’ 





"4 Interested? Write for bulletin 61—N. 


' & 
o* + 
" Thermo Electric @.ac 
a SADDLE RIVER TOWNSHIP, Rochelle Park P.O., NEW JERSEY '* 
** CANADA + THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONT. “ 


¢ 

ee ea ee , 

e o-oo 0-0 oo 0 ¢ ¢ 0 0 ¢ 0 0 0 0 0 0 0 0 oo oo e'ere%e"s! 
. : 

1 0° 0° 0° 0% ee" eee oo 0° 0° 0°00 oo 0’ 0’ a’ a" 0’ 0” 0" 0" oe e% eat 


Do it witha 


“GTC” Military Transiorm- OF 


ers ... designed to meet 
rigid government specifica- 
tions and to perform under 
the most severe and contin- 
uous operating conditions. 
MIL-T-27 and JAN.-T-27. 





When we say that Doerr Mo- 
tors are made for tough in- 
dustrial applications, we can 
back it up 100%. The entire 
range of machine tools—from 
power tools up to boring mills 
—utilize Doerr Motors for a 
large variety of main and 
auxiliary'.drives. Many thou- 
_ sands of small electric hoists, 
hydraulic pumps, unit heaters, 
exhaust fans, rotary oil burn- 
ers and adjustable speed 
drives receive dependable 
power from Doerr. 








If you want more information, write 
for Bulletin 100, which shows many 
of the special and standard designs 
available. 








ae 


DOERR 
TRANSFORMER COMPANY Electric Motors 
ESS: Rae 


serving industry since 1928 } ! Standard, or de- 
‘ signed to your 
CEDARBURG, WISCON 


18240 Harwood Avenue, Homewood, Illinois | specification. 
(Suburb of Chicago) 
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SPECIAL JOB ? 


Get a special Chase alloy! 


TELLURIUM COPPER 


This alloy, developed by Chase, has excellent machinability 
plus high conductivity. Chase Tellurium Copper can be ma- 
chined with tool speeds and settings similar to those used with 
Free-Cutting Brass, permitting high rates of production. But, 
unlike Free-Cutting Brass, Chase Tellurium Copper may be 
hot worked easily, and may be cold worked almost as exten- 
sively as pure copper. For Chase’s free Tellurium Copper 
booklet, check the coupon below. 


PHOSNIC* BRONZE 


Chase Phosnic Bronze, an alloy made only by Chase, combines 
high strength and high conductivity to an amazing degree. 
This combination of high strength, high conductivity is not 
matched by any other commercial alloy. Chase Phosnic Bronze 
also has excellent workability, high corrosion resistance, and 
is available in tube, rod, and round or rolled flat wire. For 
Chase’s free Phosnic Bronze booklet, check the coupon below. 


TELNIC® BRONZE 


By adding small, accurately proportioned amounts of tellurium, 
nickel and phosphorus to copper, Chase developed Telnic 
Bronze—a truly “all purpose” alloy. Chase Telnic Bronze has 
excellent machinability, hot and cold workability, high strength 
and conductivity, high fatigue strength and superior corrosion 
resistance. Chase Telnic Bronze is available in round or hex- 
agonal rod. For Chase’s free Telnic Bronze booklet, check 
the coupon below. 









































Chase Brass & Copper Co. ! 

Waterbury 20, Connecticut l 

° Dept. EM-1054 i 

& Gentlemen: j 

i Please send me the following Chase booklets: | 

® i 1) TELLURIUM COPPER | 

| [] PHOSNIC BRONZE [] TELNIC BRONZE ] 

BRASS & COPPER co. 1 Name__ actin ce in et | 

WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECOTT COPPER CORPORATION i Position 5 pasha sal 1 

The Nation’s Headquarters for Brass & Copper ae = f 

aed Chicago Denvert —Kansas City, Mo. Newark Pittsburgh San Francisco 1 Street 1 
Cincinnati Detroit Los Angeles New Orleans Providence Seattle 1 Ci _Stat 

— Houston Milwaukee New York Rochester Waterbury ity_ ~ tate ! 

Dallas Indianapolis Minneapolis Philadelphia St. Low's —( tsales office only) Lee ee ee ee ee ee eee eee wel 
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for 


layout 
and 
design of 
electronic and 

mechanical 

components 
of radar systems 
and computing 


equipment. 


AREAS 
OF WORK 


The work calls for lay- 
out and production 
design of: 1. Reliable, 
maintainable electronic 
units. 2. Unique elec- 
tromechanical devices. 
3. Installations of elec- 
tronic equipment in 
interceptor airframes. 


Relocation of the 
applicant must not 
disrupt an urgent 


military project 


THE 
COMPANY 


Hughes Research and 
Development Labora- 
tories form one of the 
nation’s leading elec- 
tronics Organizations. 
The Laboratories are 
presently engaged in 
the development of 
advanced electronic 
systems and devices 
produced by the 
Hughes manufacturing 
divisions. 


3 / 
A 
TH E 
FUTURE 
Designers experienced 
in the field of electro- 
mechanical design for 
production, or those 
interested in entering 
this field, will find out- 
lets for their abilities 
and imagination in 
these active areas. New 
electromechanical tech- 
niques are opening new 
applications of airborne 
electronic equipment. 
Hughes designers will 
have the benefit of 
working experience in 
these fundamental de- 
velopments. 


RESEARGH AND DEVELOPMENT LABORATORIES 


Scientific and Engineering Staff 
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Culver City, 
Los Angeles County, California 











COPALAM electrical 
insulating material 


¢ Meets all Class B requirements 

* Dielectric strength — 600 volts per mil 
* Tensile strength — 25,000 Ibs./sq. in, 
* Thicknesses from .010 to .025 

* An asbestos-glass laminate 

* No delamination or fraying 

* High impact strength and arc resistance 
¢ Will take any electrical varnish 


Write for literature and free sample 


Representatives everywhere 


COTTRELL PAPER COMPANY 
88 Purchase St., Fall River, Mass. 


{ 
| 





4 


CHICAGO THRIFT-ETCHING CORPORATION 


1555 N. SHEFFIELD AVE, CHICAGO 22, ILL, DEPT. E 
SUBSIDIARY OF DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA 





or 
, 


NO COMPETITOR 
DARES COPY 
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or 
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Make it WORTHY : 
Of Your Product : 


As the maker’s “signature,” your 
name plate is one thing that can set 
your product apart from all 
others. Make it distinctive, and let 
it reflect the quality you offer. 

Let us help you create such a 
“signature.” Our skilled craftsmen, 
long experience and modern 
equipment insure finest results. 
Send a rough sketch or blueprint Y 
for design suggestion and quotation. 5 

2 
; 
; 
; 


VOTE 


Write now for “Etched or Litho- vs 
graphed Metal Products,” ; 
with full color examples of i 

name and instruction plates. ie 
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L & T Stumped by materials shortages? 
Try carboneering—the development of carbon or graphite parts 


and designs for your application. Speer engineers have made car- 
CARBONEE Rit. bon perform many new and interesting tasks for many industries. 
; For example—this special electrode Speer developed for use in 
milk pasteurizing equipment. With a weight of 15 pounds and a 
BY S p E t nw length of 25 inches, this electrode of impervious graphite has the 
high heat transfer and low electrical resistance necessary for 

low-cost, controlled heating of large volumes of fluid milk. 


help you with new And, in contrast, the lightweight graphite anodes used in various 


. types of electronic tubes have many advantages over materials 
solutions to your they have replaced. They do not warp under high loads, they 
have superior heat radiation and they are nonmagnetic—a vital 


parts problems consideration in the design and manufacture of cathode ray 


tubes for television. 


These are only.two examples from two industries of the many 

parts and applications carboneered by Speer. If you have a 

design problem—or if shortages of critical materials are interfer- 

You be the judge of carbon’s versatility ing with production—let _ help you carboneer a practical 
solution. Send us full details. 


Carbon can be: Carbon has: 


Sawed High corrosion resistance 
Drilled High heat transfer 
Milled Low electrical resistance 


Broached High thermal shock resistance 

Turned High heat transfer (graphite) 

Planed Carbon is: ° 
Hobbed 


Not wetted by molten metals 
Ground Non-warping st. menys, Pe. 
Molded Chemically inert P Divisions: 
Extruded Self-lubricating (graphite) Speer Resistor ¢ Jeffers Electronics 


International Graphite & Electrode 
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we E Y , Ss SMALL PARTS 


PLAY A BIG PART IN PRECISION INSTRUMENTS 


The accurate transmission of electrical impulses through a movable contact 
is dependent solely upon the properties of that contact. Illustrated at the 
right is a Ketay Synchro, which is the heart of many precision indicating, 
communicating and control devices. Ketay is noted for Synchros and Resolv 
ers capable of extreme accuracy. Therefore, Ney Precious Metal Contacts have 
been selected because of their practically ideal physical and electrical properties. 

Ney Precious Metal Alloys have high resistance to tarnish, are unaffected 
by most industrial corrosive atmospheres, and are fabricated into slip rings, 
brushes, commutator segments, wipers, contacts and similar components for 
use in electrical instruments. Call the Ney Engineering Department for 
help in selecting the right Ney Precious Metal Alloy which will improve and 


prolong the life and accuracy of your instruments. 


THE J. M. NEY COMPANY ¢ 371 ELM STREET, HARTFORD 1, CONN. 
Specialists in Precious Metal Metallurgy Since 1812 
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CUTS COSTS 3 ways F 


1 FASTENS FASTER... 


e Only the speed of the operator limits the 
Stainless or | 9912's riveting speed. Completely automatic. 


| A push on the foot pedal automatically 
Ca rbon Steel | feeds, inserts and clinches the rivet. 
DOES WORK OF SEVERAL MACHINES 


STAINLESS Quick change rotary hopper and race- 


= : : way makes the 912 adjustable in 5 to 10 
© Low permeability and high resistance for minutes to set different size rivets. Adjust- 


greatest efficiency. High tensile strength for = ee height — 12-inch throat pro- 
compactness and neat appearance. Non-cor- vide further versatility. 


: * 5 SAVES ON MAINTENANCE... 
rosive for everlasting life and safety. Cheaper The 912 is massively built to stand the 


than bronze on equal performance basis. shocks of constant use and is designed for 
quick, easy servicing and parts replacement. 


CARBON STEEL If your assembly calls for 3/16” steel tubular rivets 


. ; or smaller, of 15/16” lengths or less, ask us to show 
@For motors under 5 HP. Fine working you how the 912 can cut your fastening costs. Send 


characteristics. Wide variety of uses. @ sample of your problem assembly (or blueprint) for 
a free fastening analysis. 


Shipped on 50 to 200-pound reels a FREE CATALOG 


contains valuable engi- 
neering information and 
rivet specifications plus 
illustrated descriptions 
of 26 Chicago Auto- 
matic Rivet Setters. 


PAGE STEEL AND WIRE DIVISION } € ¢ 
AMERICAN CHAIN & CABLE ucuye WE » MACHINE CO. 
Monessen, Pa., Atlanta, Chicago, Denver, 9609 West J&ckson Boulevard, Bellwood (Suse) Itinois 
~ Detroit, Houston, Los Angeles, New York, Bronch Factory: Tyrone, Pa 
Philadelphia, Portiand, Ore., San Francisco, Bridgeport, Conn. sooo ome 


a el gele lt lat 
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When one of the world’s largest manufacturers of 
electronic controls counts on ‘“‘Scotch”’ Electrical 
Tapes for coil winding applications, you know there’s 
a reason. 

They’re certain they’re getting the right tape, for 
one thing. “‘“Scotch’’ is the brand name for the most 
complete line of pressure-sensitive electrical tapes 
on the market. 

And Honeywell is certain every roll of “Scotch” 
Electrical Tape will perform exactly as expected, 
too, because more quality-control tests are made on 
these tapes than on any other available brand. 


How the right tapes 
Speed coil winding at 
Minneapolis Honeywell 





Applications like these are typical: 


l. 


‘‘Scotch”’ Electrical Tape No. 11 insulates and holds 
coil lugs in place. 


? ‘‘Scotch”’ Electrical Tape No. 29 fastens down valve 


J. 
4 


coil leads for gas furnaces. 


*‘Scotch”’ Electrical Tape No. 38 anchors and in- 
sulates five leads to relay coil. 


*‘Scotch”’ Electrical Tape No. 38 holds start and 
# finish leads on stick-wound relay coils. 


WANT TO KNOW which “Scotch” Electrical Tapes are right for 
your coil-winding operations? Write Minnesota Mining and 
Manufacturing Co., Dept. EM-104, St. Paul 6, Minnesota. 


SCOTCH Electrical Tapes 





BRAND 


The term “Scotch” and the plaid design are registered trademarks for the more than 300 pressure-sensitive adhesive tapes made in U.S.A. by 


li 
17, N.Y. In Canada: London, Ont., Can. 
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Minnesota Mining and Mfg. Co., St. Paul 6, Minn.—also makers of “‘Scotch’”’ Sound Recording Tape, ‘‘Underseal’”’ Rubberized Coating, ‘“‘Scotch- 
te” Reflective Sheeting, “Safety-Walk” Non-slip Surfacing, 3M” Abrasives, ‘‘3M” Adhesives. General Export: 122 E. 42nd St., New York 





When do springs call for 


Inco Nickel Alloys? 


When it is a question of strength and 
resistance to fatigue and relaxation 
under corrosive conditions — 


Particularly when temperatures range 
over 500°F. and other materials do not 
perform satisfactorily — 


That is the time to see how INCO 
Nickel Alloys may solve the problem 
for you. 


Inconel and Duranickel, for example, 
are widely used for springs that must 
resist relaxation at stresses up to 70,000 
psi and temperatures up to 650°F. 


Inconel “X” goes even further. It 
maintains 90 percent of its room-tem- 


Nico, Nickel Alloys 
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perature mechanical properties up to 
900°F., 80 percent up to 1100°F. Com- 
bines excellent resistance to heat, corro- 
sion, and relaxation at stresses up to 
100,000 psi. 


Other Inco Nickel Alloys — Monel, 
“K” Monel, Permanickel — help solve 
special spring problems. So, if you have 
a spring part that is subject to corro- 
sion, to high or low temperatures, to 
fatigue demands, or all of these, write 
for our worksheet, Analyzing the Spring 
Problem. Then Inco technical service 
can help you select the right alloy for 
your needs. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wali Street New York 5, N. Y. 


MONEL® © “R”® MONEL * “K”® MONEL 
“KR’® MONEL © “S”® MONEL * INCONEL® 
INCONEL “X”® © INCONEL “W”® * INCOLOY® 
NIMONIC® Alloys * NICKEL 

LOW CARBON NICKEL * DURANICKEL 


Spring Metals 


** Spring Temper-Aged 1200 F/4 Hr. (Approx.) 
*** Approx. 


t Spring Temper-Str. Rel. 850-900 F/1 Hr. 
tt Spring Temper-Aged 980 F/4 Hr, 


100 «200 «300» 400 500 G0 

Temperature-F 

Comparative relaxation of Springs 

at elevated temperatures—stres 

and temperature to produce 6% 
load-loss after 7 days. 


Inconel ‘’X” springs not only resis 
relaxation, but also resist stress-corro. 
sion cracking at high temperatures, 
And Inconel “X” is cheaper than 
high-speed steels in diameters under 
4, inch. 


Monel lead wire casing springs for 
a General Electric automatic sand- 
wich grill and waffle iron. G.E. found 
a Monel wire spring cost less and was 
easier to produce than the chromium- 
plated steel wire used formerly. 


Permanickel contact spring carrie: 
current in this unique domestic appli 
ance thermostat made by the Amer: 
can General Thermostat Compaty. 
Permanickel has the necessary elee: 
trical conductivity in addition to Is 
high heat and fatigue resistance. 
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RUGGEDIZED INSTRUMENTS 





—to military specifica- 
tions, available in 2%”, 
3144” and 414” sizes in D-C, movable iron A-C, rectifier type 
A-C and thermo instruments. All have sealed, externally oper- 
ated zero correctors—shock-resisting, flat plastic windows—and 
connection terminals molded into internal rubber. 


ULTRA-SENSITIVE RELAYS —extremely compact and 


rugged relays which op- 
erate on values as low as 2 microampere or 4 millivolt, direct 
from thermocouples, resistance bulbs or other generators of 
minute current. Handle substantial wattage at 110 volts on 
non-chattering magnetic contacts. Available with single or 
double contacts, fixed or adjustable, manual or solenoid reset. 






“MOTOR LOAD %’"’ METERS —WESTON “per-cent 
load” ammeters and watt- 
meters make it easy for operators to secure optimum produc- 
tion from lathes, milling machines, automatics, grinders, etc. 
Prevent overloading—reduce tool breakage—assure uniform 
quality with fewer objects. Other scale calibrations available. 





: RECORDING POTENTIOMETER —ideal for built-in needs 
because of its extreme 
compactness plus ruggedness and simplicity. Ranges changed 
simply by inserting required range standards. Chart speeds 
changed by simple screwdriver adjustment. Plug-in amplifier 
removed in a jiffy since no soldered connections are used. 





Literature on any of the above instruments sent on request. 
WESTON Electrical Instrument Corporation, 
614 Frelinghuysen Avenue, Newark 5, New Jersey. 
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tant, and you'll give He 
Louthan Electrical Por He 
celains a 100% ‘‘0.K.” or 
score! They meet your require- ~ 
ments for engineering design; they su 
fulfill your most exacting quality us 
specifications; their dependable wi- 
formity speeds assembly operations; you 
can count upon Louthan delivery promises; H 
prices are low, considering the high quality of uc 
the products. 
Made from cordierite, steatite, zircon or other A 
ceramic materials by modern manufacturing methods, Fi 
Louthan Electrical Porcelains are always a dependable ar 
choice. We will be glad to offer recommendations and cost : 
estimates, based upon your designs. B 
to 
as 
B 
ts 
fi 
te 
LOUTHAN mec. company | : 
, d 
Ce Mubsidiay of Foro Coporilion t 
EAST LIVERPOOL, OHIO 
h 
n 
t 





370 ELECTRICAL MANUFACTURING 0 





(Advertisements 


HELI-COIL inserts 
widely used 
in electrical industry 


they are 
Wool screw thread inserts are pre- 


cision formed coils of stainless steel or 
phor bronze wire. Wound into tapped 

es, they form permanent non-corrosive 
strip-proof female threads of astonishing 


strength. 


Where they are used 
They are used wherever manufacturers 
desire protected threads in aluminum, 
esium, copper, plastics, rubber or 
soft material—to provide (1) stronger, 
lighter, more compact assemblies; (2) 
wear-proof threads for inspection and re- 
‘e disassembly; (3) a convenient conduc- 
tor to threaded members passing through 

insulating material. 


What they are for 

AS ORIGINAL COMPONENTS: Heli- 
Coil inserts are used to provide stronger, 
lighter fastenings, corrosion-proof, wear- 
proof threads in all assemblies. 

FOR PRODUCTION SALVAGE: 
When conventional tapped holes are dam- 
aged in production, restore them on the 
line with Heli-Cosl inserts. Get better- 
than-original strength with no increase 
in screw size and no tell-tale signs of 
re-work. 

FOR SPEEDY REPAIRS: When tapped 

threads wear, strip, or corrode in service, 
renew them in minutes on location in 
shop or field with Heli-Coil inserts. No 
welding—no plugging—no secondary 
machining—no oversize screws. 
For useful tips, use the coupon for free 
subscription to “Heli-Call” in which we 
publish latest news on what others are 
doing in your field. 


How they work 


Holes are drilled and tapped as you do for 
ordinary threads—then Heli-Coil inserts 
are wound into tapped holes by hand or 
power tools. Install in a few seconds, as- 
sure thread protection forever. Can be 
used in any metal, wood or plastic. 


No other method is so simple, 
effective and practical. 


Heli-Coil inserts improve the end prod- 
uct, cut rejects, salvage threading errors. 


All sizes and types 
Available for National Coarse, National 
Fine and Unified threads, pipe threads 
and sparkplug threads. They are made 
in all standard sizes and lengths for as- 
semblies requiring Class 3, 3B, 2 or 2B fits. 
Best time to put Heli-Coil inserts benefits 
to your use is right at the designing board, 
as many leading manufacturers are doing. 
But to convince you of their many advan- 
tages ask for a working demonstration 
fight on your production line. Write 
ay! 


Complete information and engineering 
data is available in the Heli-Coil catalog. 
se coupon! 


*Reg. U.S. Pat. Off. 
Heli-Coil Inserts conform to official 


mil standards MS-122076 (ASG) 
MS-124850 (ASG) and others. 
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Now HOU sixes. oe 


als practical 


in electrical products 


4f you're interested in 
weight reduction or 
miniaturization of your 
product, read this: 


This’Machlett Super Dynamax X-Ray Tube housing 
should be aluminum because of its light weight. 
' But field maintenance operations were so hard on tapped 
threads that returns for factory salvage were endangering 
customer goodwill. It looked as though aluminum might not be 
practical—until Machlett tried Heli-Coil Screw Thread Inserts. 
Now aluminum is practical, because in it Heli-Coil Inserts 
provide strong, strip-proof, wear-proof, corrosion-proof 
threads. They’ll do the same thing in any material— 
magnesium, titanium, plastics, wood, even Fiberglass. 
They’re low in cost, easy to install, approved by the Army, 
Navy and Air Force. In many cases they have made 
possible the use of smaller bosses, elimination of bushings, 
fewer fastenings, shorter thread engagements. 
The asistance of Heli-Coil Engineers is yours for the 
asking — no obligation, of course. 


HEC 


SCREW THREAD 
INSERTS ... this one 


MORE DURABLE 


--.- made this one 
STRONGER 


Wp 


Get complete details—and case histories 
on how Heli-Coil Inserts help designers every day 
and create more sales. Mail this coupon NOW. 
* Reg. U.S. Pat. Off. 


b 
HELI-COIL CORPORATION , 
290 SHELTER ROCK LANE, DANBURY, CONN. J 


[] Please send information on Heli-Coil Insert applications in the 
Electrical Manufacturing Industry. 


... this one 
66% LIGHTER 


(_] Please have a Heli-Coil Thread Engineer call. 
[] Please send Bulletin 689, Military Standard Sheets. 


Dn hi linia eslepipesk Sa 
COMPANY~_ 


PI chanical eaeal 


Gt ZONE STATE @ 2707 ! 
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DANO S 
Coil-Making Experience 


Not only does Dano fully understand your coi] 
problems, but they are always ready to solve 


them with the exact type of coils you need. 


For coils requiring special treatment—types for 
high temperature applications, rugged incapsu- 


lated coils with tough molded covers, deeply 
impregnated coils—Dano’s coil experience and 


skill are always at your service. 


What type of coils do you use? Let Dano supply 
you with your exact coil to your exact specifi- 


cations. 


Send us samples or specifications 
with quantity requirements for our 


recommendations. No _ obligation! 


@ Form Wound @ Bakelite Bobbin 


@ Paper Section @ Cotton Interweave 
@ Acetate Bobbin ® Coils for High Tempera- 


@ Molded Coils ture Applications. 


Also Transformers Made to Order 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 
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CUSTOM MADE 
PRECISION 


| boat US 


IN SMALL LOTS 










Since 1921 we have specialized in the 
production of accurate die-cut metal 
stampings in small lots. The tool cost 
is low . . . actually as low as 15% to 
20% of the cost of permanent tools. 
We guarantee dependable service 
and delivery on date specified. 
@ SEND us a sample or blueprint, 
We'll quote you a price. Or write 
for detailed information. 


Dayton RoGers 
Manufacturing Company 


Minneapolis 7G, Minnesota 















pensive tyP 


PULP PRODUCTS DEPARTMENT 
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nue, New York 17, N. Y 35 E. Wacker Drive, Chic 
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Design around 
these dangers 
with 


When you can't change e's operating conditions, 
design around them. 
That principle applies to electrical insulation. which 
is required to function, unfailingly, in the a 
of heat, flashover, chemicals or acid fumes. 
Electrical Porcelains are 


materials, fused in the kiln. They are feos. val 
temperatures | 


to thermal shock. The 


porcelains are between 2500 
One of the big advantages 


is their ability to withstand ‘ar 


Sponsored by these members of the 


DRY PROCESS ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 3000 corry AVE.. AKRON 14. OHIO 

THE CERAMIC SPECIALTIES CO. 444 west sixth STREET. EAST LIVERPOOL. OHIO 
THE COLONIAL INSULATOR CO. 937 GRANT STREET. AKRON 11. OHIO 

KNOX PORCELAIN CORP. kwoxvitte 1. TENN 

NEW JERSEY PORCELAIN CO. new york AVE. AND PLUM ST.. TRENTON S NJ 
PORCELAIN PRODUCTS. INC. wesr sanousxy STREET. FINOLAY. OHIO 

THE UNIVERSAL CLAY PRODUCTS CO. tsot € First stREET. SANDUSKY. OHIO 
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ASBESTON 


TAPES 


Underwriters’ Grade asbestos yarns are woven into 
these tapes—so you know they are dependably heat- 
resistant for high-temperature installations. 


Asbeston tapes are strong yet thin; you can wind 
them tightly for the small, neat jobs required in top 
quality work. 

You can bank on these tapes for consistently fine 
performance. We know, because we supervise every 
stage of their manufacture from raw materials to 
finished product—all in our own modern plant at 
Hogansville, Georgia. For the most particular speci- 
fications, give your product the advantages of 


Asbeston Tapes. 
Gauges Widths 
010 and .015 inch Y% inch to 1% inches 


Sold by reputable distributors all over the United States. 








Textile Division 


1230 Avenue of the Americas 
Rockefeller Center, New York 20, N. Y. 


ASBESTON® 
US.ROUAL 
Fabric 


UNITED STATES RUBBER COMPANY 





UNITED STATES RUBBER COMPANY 





A-1104 


It’s the Principle... 





Relay Basic Unit 
A-1105 


This structure is the principle contained in 3 AN 
approved Hermetically Sealed type relays, many. 
factured by Electrical Products Corporation. 

Used for control of vital airborne electronic equip. 
ment, it is unusually rugged and provides exceptional 
resistance to shock, vibration and acceleration. 

Has balanced rotary armature with unique, 
close-coupled contact linkage for speedy, low-inertig 
operation. 


a. 3306-1) SPECIFICATIONS: 
Snail Nominal Coil Voltage................ 24- 28 voc 
ee rere 1% x 1% x 1%, Ks inches 
IE 6 viking Vid Scsls oun xk ow oa he pee 


SME °o su 00in wis ewd caiman a eae ee 
Rated (Resistive and Inductive) ........, 
Also available in other enclosures. 





A-51-108 


(eat-oe88-1) Electrical Products offers: 

—_> *Uniformly high quality by rigid 

Be Y 

: f } inspection and testing. 

*& *Extra rugged construction on all 
t i type Relays. 

A-1106 Send for Brochure and Specifica- 
(AN-3307-1) tions on our complete line. a 
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Freed Magnetic Amplifiers, Saturable 
Transformers and Reactors are designed 
for efficient operation and long life. They 
can be used wherever reliable, rugged 
and maintenance free systems are te- 
quired. The types of amplifiers listed 
below are designed to control AC 
servomotors. 


Development facilities are available for 
the design of magnetic amplifiers to meet 
specific requirements. 

All standard units are hermetically sealed 
and meet MIL-T-27 Specifications, 





SATURABLE TRANSFORMERS — Controlled with dual tr- 
ode; plate supply can be either DC or AC; no rectifiers; 
AC or DC control signals. 


PUSH-PULL MAGNETIC AMPLIFIERS — AC or DC control 
signals; high gain; may be used with magnetic or vacuum 
tube preamplifiers if needed. 

FAST-RESPONSE MAGNETIC AMPLIFIERS — High gain 
half-cycle per stage response time; AC or DC control sig- 
nals; RC feedback networks for control system stabilization 
can be used directly: preamplifier not needed. 

HIGH TEMPERATURE MAGNETIC AMPLIFIERS — Designed 


to operate in ambient temperatures as high as 200°C 


AC or DC control signals. 


DRIFT-FREE MAGNETIC AMPLIFIERS — For Control Sys 
tems of high stability with rigid “drift-free” requirements. 


Gor Complete Detailed Technical Information 
Send for Bulletin No. 5410 


FREED TRANSFORMER CO., INC. 


1730 Weirfield St., Brooklyn (Ridgewood) 27, N.Y. 
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A Source You Can Rely 
A Name to Remember 


Experience is a valuable asset in the development, manufacture 
and distribution of any product. In this respect we offer you 
the cumulative benefits of Continuous Service to Industry Since 
1887 ... including origination and pioneering of mass-produc- 


tion equipment for the economical manufacture of washers. 


SINCE 1887 


No matter what your washer requirements may 
be... whether for U. S. Standard Washers, 
SAE Washers, Rivet Washers, Lock Washers, 
Light Steel Washers, Finishing Washers, Machine 
Bushing Washers or Special Washers of any size, 
any desired material or finish .. . “MILWAUKEE 
WROT WASHERS” is the name to remember! 
Here, in the world’s largest plant devoted to 
this specialized type of production, we have 
available more than 25,000 sets of dies — a 
priceless asset in providing the most complete and 
comprehensive selectivity to meet your needs. 


Write for Catalog “30”. 


WASHERS 


‘STAMPINGS 


If it can be punched out of metal—if die-making 
ingenuity and tool-making facilities can provide 
the means for producing stampings to meet your 
production specifications; if the job can be han- 
died most advantageously as a stamping—again, 
“MILWAUKEE WROT” is the name to remember. 
Here is a soundly established source of supply 
you can rely on — plus Quality Standards that 
are a source of pride to us, as manufacturers, 
and a source of satisfaction to our most dis- 
criminating customers. We'd like to serve you. 


Let us quote on your requirements .. . covering 
fabrication in any material and in any finish. 
Furnished machined, heat-treated or surface- 
ground, as may be specified. 


WROUGHT WASHER MFG. CO. 


THE WORLD’S LARGEST PRODUCER OF WASHERS 


2200 SOUTH BAY STREET MILWAUKEE 7, WISCONSIN 
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HOSE CLAMPS 


s COUPON 


ithout obligation com 
n Garrett parts. 


ee 
COMPANY Coos G 
i canernesea: 
CITY ella 


If You Need 
SMALL PARTS IN A HURRY | 


plus sound engineering service 


YOU CAN'T BEAT 
GARRETT! 
GARRET 


SPRING LOCK WASHERS 


Garrett Controlled Tension 
spring lock washers assure 
greater holding power, 
longer life of every assem- 
bly. Garrett makes a com- 
plete line of lock washers 
to ASA and SAE specifica- 
tions, plus many special 
types ... in all metals and 
plated to your requirements. 


AN 737 . . . stainless steel, 
radial type with floating bridge 
and thumb-screw adjustment. 
Approved for aircraft use. 
QS-100 & AN-748 .. . worm- 
type, self-locking screw. Plated 
to prevent corrosion. Approved 
by Armed Forces. 

AUTO-SEAL . . . screw-type ad- 
justment, scarfed tongue pre- 
vents pinching. Staked bolt and 
captive nut. Rustproofed. 


Po 


plete data 
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GEORGE K. GARRETT COMPANY, INC. ~~ 
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FLAT WASHERS 


STAMPINGS 


PHILADELPHIA 


Garrett gives you fast de. 
livery from stock on the 
largest line of flat washers 
available. Precision-made in 
thousands of different sizes 
and types—standards and 
specials. Also made to your 
exact specifications to meet 
the individual needs of your 
product. 








Quick deliveries on small 
and medium stampings 
made to your specifications 
on automatic, high-speed 
precision presses. Finishing 
equipment includes tum- 
bling, polishing, heat treat- 
ing and plating. 


> 


PHILA. 34, PA 
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Write for 
your copy 
“MAGNETIC MATERIALS” 


This 32-page book contains val- 
uable data on all Allegheny Ludlum 
papnetic materials, silicon steels 
and special electrical alloys. Illus- 
trated in full color, includes essen- 
tial information on properties, 
characteristics, applications, etc. 


Your copy gladly sent free on 
request. 


ADDRESS DEPT. EM-58 
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Mumetal shields will give instant 
relief to interference caused by 
extraneous magnetic fields. This 
material can cure many troubles— 
solve many a problem for you. 

Use it where high permeability is 
required at low flux densities, such 
as in input and microphone trans- 
formers, hearing aid diaphragms, 
instruments,wireand taperecorders, 
etc. For properly heat treating Mu- 
metal, we can also offer commer- 
cial hydrogen annealing facilities. 

A fund of technical data on 


shields and other applications for 
Allegheny Mumetal is available— 
let us help with your problems. 

In addition to Mumetal and other 
high-permeability alloys, we offer a 
range of magnetic and electrical 
alloys and steels that is unmatched 
in its completeness. Our services 
also include the most modern facili- 
ties for lamination fabrication and 
heat treatment. @ Let us supply your 
requirements. Allegheny Ludlum 
Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 

® 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 


wend 5379 
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Index of products made, or services rendered by advertisers in ELECTRICAL MANUFACTUR- 
ING and which are used in the design, engineering and manufacture of electrically operated 
machines, appliances and equipment—a monthly service to readers and advertisers. Always con- 


sult latest issue. Expanded data may be secured from advertisements. 
additional information which is available, upon request. 


Reader Service. 


ACTUATORS, BALL-SCREW 


Cleveland Pneumatic Tool Co., 


Dept. G-T, 
3781 bs.  o* 


77th, Cleveland 5, Ohio 


ADHESIVES 


Aluminum Co. of America, 
Pittsburgh 19, Pa. 

Armstrong Cork Co., 
caster, Pa. 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp. 300 Madison Ave., New 


York 17, 
Borden Co., Chemical Div., 5000 Summer- 


dale Ave., Philadelphia 24, Pa 


Alcoa Bidg., 


7010 Ingersol, Lan- 


Durez Plastics & Chemicals, Inc., 1310 
Walck Rd., N. Tonawanda, N. Y. 

Koppers Co., Inc., Chemical Div., Dept. 
EM-104, Pittsburgh 19, Pa. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19, TIL 

ALUMINUM, See also Castings. 

Aluminum Co. of gfneeaton, Alcoa Bldg., 
Pittsburgh 19, Pa. 

eee Metals ot eee ~~ 

ming Co., roadway, New 

York 5. N. Y. a 

Revere Copper & Brass, Ine., 230 Park 
Ave., New York 17, N. Y. 


AMMETERS. See Instruments. 


AMPLIFIERS, ELECTRONIC 


Aerovox Corp., New Bedford, Mass. 

Atlas Coil, Inc., Cottage, Derby, Conn. 

Avion Instrument Corp., 299 Highway No. 
17, Paramus, N. J. 

Bogue Electric Co., 60 Iowa Ave., 
son 3, N. J. 

Bristol Co., Waterbury 20, Conn. 

Constantine Engineering Laboratories Co., 

P.O. Box 471. Mahwah, N. J. 

Doeleam Corp., Soldiers Field Rd., Boston 
35, Mass. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn 27, N. Y. 

General Electric Co.. Apparatus ote Div., 
1 River Rd., Schenectady S x. ¥. 

Industrial Test Equipment Gon 55 Bast 

“4441 Sante Fe 


Pater- 


Tith, New York 3, N. 
Inet Div. of Leach Corp., 


Ave., Los Angeles 58, Calif. 
Kearfoit >- Inc., 1378 Main Ave., Clif- 
ton, 


Keystone Products Co., 904-6 23rd, Union 
City, N. J. 

Leach Relay Co., 5915 Avalon Blvd, Les 
Angeles 8, Calif. 


ae. Inc., 1607 Flower, Glendale, 

a 

Magnetic Amplifiers, . 632 Tinton 
Ave., New York 55. N. 

Magnetics. Inc.. Dept. on 18. Box $05, 
East Butler, 

Nothelfer Winding Laboratories, 111 Al- 
bermarle Ave., Trenton 8, N. J. 


Sanborn Co., Cambridge, Mass. 
=“ a of America, New Hyde Park, 


Servomechanisms. Inc., 500 Franklin Ave., 
Garden City, L. L, N. Y. 

Servospeed Co., Electro-Devices, Inc., 247 
Broadway, Paterson 1, N. J 

Southwestern Industrial Electronics Co., 


2831 Post Oak Rd. P.O. Box 13058, 
Houston, Texas 
Torwico Electronics. Inc 9F1 Freling- 


huysen Ave., Newark 5, N. J. 
Transicoil Corp., 1346 Suburban Station 


Bidg., Philadelphia 3, Pa 

United ‘Transformer Co., 150 Varick, New 
York 13, 

Vickers Electric Div.. Vickers. Inc., 1803 
Locust, St. Louis 3, Mo 


Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


ANODES, PLATING 


American Brass Co., Waterbury 20, Conn. 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 


du Pont de Nemours & Co., Inc., E. I., 
Electro-Chemicals Dept., Wilmington 98, 


Del. 

Federated Metals Div., American Smelting 
& Refining Co., 120 Broadway, New 
York 5, N. Y. 

Genera! Plate Div., Metals & Controls 
Corp., 410 Forest, Attleboro, Mass. 


(Silver, Gold) 

Handy & Harman, 82 Fulton, New York 
38, N. Y. (Gold and Silver) 

Hussey & Co., C. G., Pittsburgh 19, Pa. 

Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, R. I. 

Makepeace Co., D. E., Div. of Union Plate 


& Wire Co., Attleboro, Mass. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, ». Y. 

Seymour Manufacturing Co., Seymour, 
Conn. 

ASBESTOS SLEEVING. See Sleeving and 
Tape, Asbestos. 


BALANCING MACHINES 
See Vibration Test Machines. 


BALLS, BEARING 


Abbott Ball Co., 60 Railroad Place, Hart- 
ford 10, Conn. 

Hartford Steel Ball Co., Hartford 10, Conn. 

SKF Industries, Inc., Philadelphia 32, Pa. 


BATTERIES, DRY 


Mallory & Co., P. R., Indianapolis 6, Ind. 

National Carbon Co., Div. Union Carbide 
& ae oa. 30 East 42nd, New 
York 17, = 


BATTERY ELININATORS 
See Power Supply Units, Rectifiers. 
BEAD CHAINS 
Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. 
BEARINGS, BABBITT 


Moraine Products Div. of General Motors, 
Dayton, Ohio (Steel-Backed) 
— & Son, Inc., Joseph T., Chicago, 


Waukesha Bearings Div. of Waukesha Tool 
Co., Waukesha, Wis. 


BEARINGS, BALL (Miniature) 


Landis & Gyr. Inc., 45 W. 45th, New 
York 36, \’. Y. 

New Departure Div. of General Motors 
Corp., Bristol, Conn 


U. 8. Gasket Co., Camden 1, N. J. 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Fafnir Bearing Co., New Britain, Conn. 


New Departure Div. of General Motors 
Corp., Bristol, Conn. 

Nice Ball Bearing Co., 30th & Hunting 
Park Ave., Philadelphia, Pa. 


SKF Industries, Inc., Philadelphia 32, Pa. 
Timken Roller Bearing Co., 1835 Dueber 
Ave., 8S. W. Canton 6, Ohic 


BEARINGS & BUSHINGS, 
LUBRICANT-RETAINING 


Amplex Div. of Chrysler Corp., Dept, E, 
6501 Harper, Detroit 31, Mich. 

Bound a, Oil-Less Bearing Co., Bound 
Brook, 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, D. Y. (Oilless, 
Self -lubricating) 

Moraine Products Div. of General Motors 
Corp., Dayton, Ohio 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Til. 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 

Waukesha Rearings Div. of Waukesha Tool 
Co., Waukesha, Wis. 

BEARINGS & BUSHINGS, METAL 
(Brass, Bronze, Steel, etc.) 

Amplex Div. of Chrysler Corp., Dept. E 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook. N. J. 

Chase Brass & Copper Co., Waterbury 20, 

11063 Shoemaker, 


Conn. 
Federal-Mogul Corp., 
Detroit 13, Mich. 





Publisher will supply any 





Address—John A. Campbell, Director, 
nancy & Co., Inc., P. R., Indianapolis 
, Ind. 
Moraine Products Div. of General Motors 
Corp., Dayton, Ohio 
United States Graphite Co., 1612 Holland, 


Saginaw. Mich. 
Waukesha Bearings Div. of Waukesha Tool 
Co., Waukesha, Wis. 


BEARINGS and BUSHINGS, 
NON-METALLIC 


General Electric Co., Chemical Div., 1 
Plastics Ave.. Pittsfield, Mass 

General Tire & Rubber Co., Industrial 
Products Div., Wabash, Ind. 

National Carbon Co., Div. Union Carbide 

& one Corp., 30 E. 42nd, New York 

it. N 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Polymer Corp. 
Pa. 

Radio Cores, Inc., 
Lawn. Il. 
awe Co., 

Ml 


of Pennsylvania, Reading, 
9540 Tulley Ave., Oak 
2799 Lake, Melrose Park, 
- Joseph T., Chicago, 
a Fibre Co., Inc., 


Westinghouse Electri Corp., Gateway 
Center, Bldg. No. 3. 401 Liberty Ave., 
Pittsburgh 22, Pa. 

BEARINGS, FLEXIBLE (Rubber-backed) 

Lord Mfg. Co., Erie, Pa. 

BELLS 

Signal Engineering & Mfg. Co., 
14th, New York 11, N. Y. 

BELT DRIVES. See Drives, Belt. 


BENDERS, BRAKE & SHEARS 


Richards Co., J. A., 906 N. Pitcher, 
Kalamazoo 13F, Mich. 

nieee & Son, Inc., Joseph T., Chicago, 
11. 


BERYLLIUM COPPER (Rod, Strip, Tube, 
Wire) 


Mallory & Co., Inc., P. R., 
6, Ind 


Ryerson & Son, Inc., 


Tonawanda, 


154 W. 


Indianapolis 


BIMETALS. See Thermostatic Bimetals. 


BITS, SCREW and BOLT. See Socket 
Screw Keys and Wrenches. 

BLADES, FAN 

Torrington Manufacturing Co., Torrington, 


Conn. 


BLOCKS, PILLOW 


Fafnir Bearing Co., 
SKF Industries, 


New Britain, Conn 
Inc., Philadelphia 32, Pa 


BLOCKS, TERMINAL. See Strips, Blocks 
and Boards, Terminal. 


BLOWERS. See Fans and Blowers 
BOLTS. See Fasteners. 


BOXES, METAL, 
Fabricators. 


BOXES and CRATES, WIREBOUND. See 
also Containers, Packaging and Shipping. 

Rathborne, Hair and Ridgeway Box Co.. 
440 W. 21 Place, Chicago 8, Ill. 

Wirebound Box Manufacturers Association. 
Room 1150. 327 S. La Salle, Chicago, Tl] 


BRAKES, BENDING. See Benders, 
Brake and Shears. 


See Sheet Metal 


BRAKES. MAGNETIC 


Cutler-Hammer, a 1264 St. Paul Ave 
Milwaukee 1, 

Dynamatic Div. of Baten Mfg. Co., Ken 
osha, Wis 

Stearns Magnetic, Inc., 642 S. 28th, Mil- 
waukee 46, Wis 

Warner Electric Brake & Cluteh Co., Dept. 


EM. Beloit. Wis 


BRASS, BRONZE and 
All Commercial Form Copper 
(For Wire, See Wire and Cable B 
American Brass Company, Waterbo 
Cunn. (Also Tobin Bronze, wane 2%, 
Copper aud Selenium Copper Al omtun 


American Nickeloid Co., Peru 3, mon) 
Finished Brass and. l. (Pre. 
Strip) nd Copper Sheet & 


Chase Brass & Copper 
ll opper Co., Waterbury %, 

Driver Co., Wilbur B., 
Newark 4. N. J 

Federated Metals Div., 
& Refining + 1 

a .. I 
ussey Co., Xe G., Pit 

Ilsco Copper Tube & "Producter a Pa 
Mariemont Ave., Cincinnati 27, ‘os 
(Copper Tubing) to 

Revere Copper « Brass, 
Ave., New York 17, N, 


150 Riverside Ave. 


Amer 
29 pr ican Sean nae 


~~. » 230 Park 


BRAZING ALLOYS, SILVER 
a Co., Inc., 113 Astor, Newark §, 


Chase Brass & Copper Co., Ww 


3 Aterbury 99. 
General Plate Div., Metals an 
Corp., 410 Forest, Attleboro. yma 


Handy & Harman, 82 Ful . 

38, N. Y. — Sen tt 
Sageeeee Seamless Wire 

Eddy a 5, R. ~~ Ine., 15 
Makepeace D. E., Div. of 

« Wire Co.. Attleboro, ‘Mass! Plat 
Mallory & Co.. Inc., P. R., Indianapolis 


6. Ind. 


Ney Co, J. M., 371 Elm, 
Conn. Hartford 1, 
BRONZE. See Brass, 


Bronze & ; 
also Phosphor Bronze Copper; 


BRUSH CAPS 


Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, Til. 

Triple ‘‘M’’ Electronents Div., Midw 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, IIL’ 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers a Co., 3450 8. 52nd 
Ave., Cicero 50, 

Graphite Metsliizing, an. y™ Nepper- 
han Ave., Yonkers 3, ». 


Insulation and Wires, oo 3435 Chov- 
teau Ave., St. Louis 3, Mo. 
National Carbon Co., Div., Union Carbide 


& Coston Gen. 30 East 42nd, 
York 17, N. 
Speer Carbon a %. Marys, Pa. 
Stackpole Carbon Co., St, Marys, Pa, 
Superior Carbon Products, Ine, 914 
George Ave., Cleveland 5, Ohio 
162. Holland, 


» New 


United States Graphite Co., 
Saginaw, Mich. 

Westinghouse 7 co, one 
Center, Bldg. No. 3, 401 Liberty Are. 
Pittsburgh 22, Pa. 


BRUSH HOLDERS. See Holders 
Commutator Brush. 


BUSHINGS 


BEARING. See Bearings and Bushing, 

COMPOSITION. See _ Plastics-Molders. 

FIBRE. See Fibre, Vulcanized 

GLASS. See Glass, Technical. 

HERMETIC SEAL. See Seals and 
Terminals, Hermetic. 

MICA. See Mica. 

PORCELAIN. See Ceramics. 
RUBBER. See Rubber and Rubber 
Products. 


CABINETS. SHEET METAL. See Sheet 
Metal Fabricators. 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HARNESSES. 
See Harnesses & Assemblies, Wire. 


CAMBRIC, VARNISHED. See Fabrics, 


Insulating. 
CAPACITORS 
Aerovox Corp., New Bedford, Mass. 
Aircraft-Marine Products, Ine., 2100 Pat 
ton, Harrisburg, Pa. 
Cornell-Dubilier Electric Corp., Det. 


H-104, South Plainfield, N. J. 

Corning Glass Works, Corning, N. 1. 
(Metallized Glass) 

~. Resistor Corp., Electrenics Dir., 
Erie, Pa. 

Tae Mawel Corp., North Chl 
cago (Tantalum) 

General meee Cs Apparatus Sales Dir., 
Schenectady 5, 

Industrial Condenser Corp., 3245 N, Call- 
fornia Ave., Chicago 18, "TL 

Insulation and Wires, te $435 Cho- 


teau Ave., St. Louis 3, Mo, 
Johnson Co.. E. F., 204 Second Ave., &¥., 
Waseca, Minn. 


Mallory & Co., Inc., P. R., Indianapolis 
6, I 


, Ind, 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Plastic Capacitors, Inc., 2511 W. Moffat, 
Chicago 47, Tl. 

Potter Co., Dept. B, North Chicago, eo 

Radio Materials Corp., 3325 N. Calif 
Chicago RS m. e ae 

Sangamo ectric Co., 

Sprague Electric Co., 307 “2 “North 


Adams, Mass. 
Stackpole Carbon Co., St. Marys, Pa. 


—— 
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SHORT WELDED 
NOBLE METAL ELEMENTS 
withstand the vibration and shocks 
that ruin long wired gauge tubes. 
Elements are direct heated, reach 
operating temperature in less than 
one second. 


New Hastings Vacuum Gauge Lasts 10 Times Longer 


Short, direct heated elements can’t be damaged by vibration or pressure changes 


Here is a vacuum gauge that pro- 
vides laboratory-type accuracy un- 
der industrial production conditions. 
Simple to operate. Dependable. High- 
ly stable. Single knob control. 


Standard instrument case model, 
complete with gauge tube. 


ONLY $100. 


Available with switching attach- 
ment and matched gauge tubes for 
master station indication of up to 29 
points. Calibration accuracy inde- 
pendent of lead length or ambient 
temperature. 


For further information wire 
HICO Instrument Division, Hastings 
Instrument Company, Warick 10, Va. 


ALL HASTINGS VACUUM GAUGES 

provide highest accuracy through the 1-1000 micron range. Di- 
rect reading logarithmic scale expands lower range indications. 
Panel mounted and instrument case models available with 
matched gauge tubes, switching attachment, strip chart recorder. 


HASTINGS VACUUM CONTROLLER 

automatically maintains vacuum systems-in any de- 
sired range from 1-1000 microns with highest ac- 
curacy. Operates pump, alarm system, valves, etc. 
Response time % second. Internal voltage regulation. 


HASTINGS INSTRUMENT 


OCTOBER 1954 


COMPANY, 


Main Office and Laboratories « 


INC. 


HAMPTON 10, VIRGINIA 





CARBON AND GRAPHITE: (Contacts Pass & Seymour, Inc., go} 
Electrodes, Anodes, Bearings, Discs, Syracuse 9, N. Y. ‘(ap YAY Station, 
Piles, Plates, Plungers, Rings, Seals, Porcelain Products : 


oe 
etc.) Findlay, Ohio me, 50 Sandusky, 


| 

Becker Brothers Carbon Co., 3450 8. 52nd Richardson Co., 2799 Lake, 

[ Ave., Cicero 50, Ill. mh rp., 123 8. Melrone Pa 
20 

= Corp., Electronics Div., vette, Ind. iH) Earle Ave, Laty 

| General Ceramics Corp., Keasbey, N. J. Square D Co., 6060 Rivard, Detroit) 

| 









* . : SORE my rere. . aan 
s a 1 


DO THESE ~~ 
TRANSFORMER 


- 


Graphite Metallizing Corp., 1059 Nepper- .,Mich. (A) 
hap Ave., Yonkers 3, N. Y. Stackpole Carbon Co., St. Marys, 
National Carbon Co., Div., Union Carbide Star Porcelain Co., 41 Multhead 
& Carbon Corp.., 30 East 42nd, New Trenton 9, N. J. (ABP ¥e,, 


York 17, N.Y. Steward Mfg. Co., D. M., 
Speer Carbon Co., St, Marys, Pa. Ave., Chattanooga, Tenn, (wErGe™ 
Stackpole Carbon Co., St. Marys, Pa. Titanium Alloy Mfg. Co., Div, of Na 
United States Graphite Co., 1621 Holland, ,, ead Co., Niagara Falls, N. y in 
: Beginaw, Mich. Universal Clay Products Co., 154 EQ) 
lst, Sandusky, Ohio (A) 0: 


, | Wisconsin P lai 
a fe ? { CASTINGS, ALUMINUM and Prairie, Wis. ABS} 115 Market, gy, 
y MAGNESIUM. See also Castings, Die. 
. ; Aluminum Co. of America, Alcoa Blidg.. CHAINS, BEAD See Bead Chai 
: . “s Chains. 


Pittsburgh 19, Pa. 
Barnes Permanent-Mold Inc., 671 N. 














j —— — Mansfield, Ohio CHAMBERS, TEST 
A ound Brook Oil-Less Bearing Co., Bound , ic ssearch Cr 
ie Brook, N. J. oy earch Corp., 833 Brook, Bris. 
OIL BURNER Litemetal Dicast, Inc., 1935 Wildwood 
& Ave., Jackson, Mich. 
IGNITION Parker White Metal Co., Erie, Pa. ie CHARGERS, BATTERY 
ompson Products, Inc., Light etals Inet D 
x TRANSFORMERS Div. 2269 Ashland Ba., Cleveland 3. "Aye. “ins hea ae 4441 Santa By 
a? This ee piece, streamlined Ohio Ther Electric & Machine Works, HA 8 
9 ess case, provides drip- Jefferson, Chicago 6, s 
: Sane eanaiios te deme CASTINGS, BRASS, BRONZE, COPPER we ee 
¢ Electric oi! burner ignition 5 Barnes Permanent-Moid Inc., 671 N. CHOPPERS, ELECT 
ee transformers. If you need spe- } Main, Mansfield, Ohio ‘ mec. 
Yi : ’ Bound Brook Oil-Less Bearing Co., Bound Atlas Coil, Inc., Cottage, Derby, 
cially engineered transformers \ Brook, N. J. Avion Instrument Corp., 299 Highoa' 
© for high voltage applications i Philadelphia Bronze & Brass Corp., Sub 17, Paramus, J. ay No 
such as this 10,000 volt of P. R. Mallory & Co., Inc., 22nd and Graphite Metallizing Corp., 1059 Nepper 
design, we know how to Master, Philadelphia 21, Pa han Ave., Yonkers, N, Y. 
engineer them for safety. 
Write for bulletin #IT 187. CASTINGS, DIE CIRCUIT BREAKERS 
, Aluminum Co. of America, Alcoa Bldg., aAjjen- 1 
» Pittsburgh 19, Pa. ee D 1316 8. Second, Mi. 
fe Doehler-Jarvis Corp., Sub. of National (Crouse-Hinds Co., Syracuse N.Y. 
ite Lead Co., Toledo 1, Ohio Cutler-Hammer, Inc., 1264 St. P 
te Mesver Co., Die Castings Div., North Milwaukee 1, Wis aul Ave, 
4 anton, Ohio F Indust 
- om : x : | Laenetan phone, | Sat.. 1935 Wildwood ens 2. ny. Inc., 100 Augusta, Ro- 
bs So ~ : 5 a Ave., Jackson, Mich. 
: . | Madison-Kipp Corp., 214 Waubesa Ave., = gchenectedy 6 NO ad 
jo” na Madison 10, Wis. i 
AUTOMATIC 3 ‘ + | New Jersey Zine Co., 160 Front, New Se ae Co, 99 Plum, Tren. 
VOLTAGE Saree 8 nae ee a 8. oe 
a REGULATORS ree Wilts Sate Co., Erie, Pa. (Alu- gpencer Thermostat Div. of Metals a 
r bs 
; This 300 VA voltage regu- Stewart Die Casting Div., Stewart Warner — Corp., 110 Forest, Attleben, 
7 lator is designed with a Corp., 4535 W. Fullerton Ave., Chicago gquare D Co., 4041 N. Richards, Milwsp- 


39, Ill. kee 12, Wis. 


built- 
ilt-in relay which auto- Thompson Products, Inc., Light Metals westinghouse Electric Corp., 


Lda cis. 


matically disconnects o 

* . Div., 2269 Ashland Rd., Cleveland 8, 

primary circuit when the Ohio Piteborsh ft = 7 Liberty ~ 
appliance to which it is : aa 

; connected is not in opera- CASTINGS, INVESTMENT CIRCUITS, ETCHED, PRINTED, ETC. 


‘ tion. Maintains automatic International Nickel Co., Inc., 67 Wall, 












4 J ; 
. voltage regulation + 3%. New York 5, N. Y. (Nickel and Alloys) Aerovox Corp., New Bedford, Mass, 
Write for bulletin , | Thompson Products, Inc., Light Metals Alden Products Corp., 1125 N. Mais, 
4 iv, 2269 Ashland Rd., Cleveland 3, , Brockton 64, Mass. 
189. Div., 2269 Ashland -, Cleve . 
Ohio American Lava Corp., Chattanooga 5, Tenn 
Daven Co., 176 Central Ave., Newark, N.J 
CATHODE RAY TUBES. See Tubes, Mectraleb, Ine, 107 First, Comteip 
: Cathode Ray. ~ oe Corp., Electronics Dir. 
es i e, Pa 
~~ CEMENT, CERAMIC Mycalex Corp. of America, 116 Clifte 
; ; Titanium Alloy Mfg. Co., Div. of Natienal Bivd., Clifton, N. J. 
: Lead Co., Niagara Falls, N. Y. Sprague Electric Co., 307 Marshall, North 
; Adams, Mass. 
} CEMENT, INSULATING and SEALING U. S. Gasket Co., Camden 1, N. J. 
TEPDO aa Bakelite Co., A Division of Union Car- 
STEP WN ‘ bide & Carbon Corp., 300 Madison Ave., CLAMPS and CLIPS, SUPPORT 
TRANSFORMERS New York 17, N. Y. Augat Brothers, Inc., 31 Perry Ave., At 
This fine of teunclormers i Communication Products Co., Inc., Marl- on ee - Me 
boro, Monmouth County, N. J. Weckesser Co., 5256 N. Avondale Are, 


is particularly desirable 
j for use with any type 


du Pont de Nemours & Co., Inc., BE. 1., ~ 
Finishes Dept., Wilmington 98, > Chicago 30, Ml. 
Durez Plastics & Chemicals, Inc., 1310 











Ay sed ares aa Walck Rd., N. T da, N. ¥ CLAMPS d CLIPS, GROUND and 
; ca uv | fale d., N. Tonawanda, N. Y. an 2 
ws = ethene j General Electric Co. Chemical Div, 1 TEST 
i ' Plastics Ave., Pittsfield, ass. : 
i Sn ah ee | Titanium Alloy Mfg. Co., Div of Ne ae Engineering Co., Inc., Norwalk, rT 
\ vailabie. i 3 tional Lead Co., Niagara Falls, N. Y. 
. + ard ratings from j Van Cleet Bros., Inc., 7800 Woodlawn, ‘sco Copper Tube & rate 
te watts. Write |} _ Chicago 19, Mueller Electric Co., 1550W E. Sis. 
\ fer bulletin $D-179. — Mills, Ine., 117 26th, Brooklyn $2, Cleveland 14, Ohio el 
} ¥a> tp Sherman Mfg. Co., H. B., Battle Cres, Se 
Mich. 
>. | CERAMICS Thomas & Betts Co., Inc, 28 Butler, : 
et . | Standard & Special Electrical Elizabeth 1, WN. J. Pp 
be i | Porcelains (low-volt) (A) te 
8 Refractory a ; =) CLEANING COMPOUNDS, METAL 
Ts ; a High-voltage Porcelain (C) 4 e 
Ses : Cordierite (D) Zophar Mills, Ine., 117 26th, Brooklyn 3 ri 
.. Zircon Porcelain (E) N. Y. f 
| F Ss) Lava) (F) 
[—_— (E) SC CLIPS, SNAP. See Rings, Retainer & 0 
| Cement- Asbestos (H) Snap. ' 
: rea neat none Electric cae — oe of ss ” CLOTH, INSULATING. See Fabrics, In o 
. . See Fabrics, In- 
transformers. Our complete engineering staff Akron Porcelain Co.. 2725 Cory Ave. “ sulating. 
| Akron 14, Ohio (AB) 
jis available to assist you. American Lava Corp., Chattanooga 5, CLOTH, TRACING. See Tracing Cloth su 
Sen aem _Tenn, (ADEFG) . Film & Paper. . 
Lo { Ceramic Speciaities Co., 444 W. 6th, East Vl 
ACME ELE Liverpool, Ohio (ABCF) CLUTCHES 
TRIC CORPORATION Colonial Insulator Co., 937 Grant, Akron to 
3510 WATER ST. } 11, cue (ABC) e x - Cutler- Hammer L 1264 St. Paul Ave 
| General Ceramics Corp., easbey, N. J Milwaukee 1 
CUBA, NEW YORK | (BEFI) Dynamatic Div. = ‘Eaton Mfg. Co., Keo T 
West Coast Engineering Laboratories: Illinois Electric Porcelain Co., P.O. Box osha, Wis, (Magnetic) i 
1375 West Jefferson Boulevard * Los Angeles, California co Mecomb. il. (AB) aa - Hilliard Corp... joe w. Ath, Kinics, ¥ m 
* <nox Porcelain Corp., noxville 1, Tenn. tearns Magnetic, Inc. th, 
In Canada: Acme Electric Corp. Ltd., 50 Northline Road * Toronto, Ont. (ABC) waukee 46, Wis. 508 
| Louthan Mfg. Co., Sub. of Ferro Corp., Vickers Electric Div., Vickers, Inc., 1 
2000 Harvey Ave., East Liverpool, Ohio Locust, St. Louis 3, Mo. (Magnetle) 
| (ABDEF) Warner Electric Brake & Clutch Co., 
Mycalex Corp. of America, 116 Clifton EM, Beloit, Wis. (Magnetic) 6 
| Bivd., Clifton, N. J. 
| New Jersey Porcelain Co., New York Ave. COAXIAL CABLE. See Wire and Cable. 
| & Plum, Trenton 5, N. ‘J. (ABE) Insulated. 
cs — 
To communicate with any manufacturer whose name appears ae 





in this issue use READER INQUIRY FACILITY, page 245 
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Starting. A FLEXLOC starts like 
any ordinary nut. Put it on 
with your fingers. Tighten it 
with a standard hand or 
speed wrench. 


This portable electric hammer is completely self-contained. So are the one-piece, 
all-metal Fiextocs that hold it together, even under the intense impact vibration induced 


by the rapid hammering action. 


FLEXLOCS chosen to withstand vibration 
of 3000 hammer blows per minute 


The manufacturer of this portable 
electric hammer reports, ‘““FLEXLOC 
Self-Locking Nuts have solved our 
problem of obtaining a desirable fas- 
tener, because they withstand the ter- 
rific vibration induced by the impact 
of 3000 hammer blows per minute 
without working loose.” 

This portable electric hammer is 
subjected to terrific impact-induced 
vibration. The fasteners that hold it 
together must take the same beating. 
The FLEXLocs were selected only after 
numerous fastening devices had been 


eect as Nees: saeeieR Se 


tested. Two 14’’-20 nuts hold the 
fastening bolts securely in position on 
the forward end of the hammer. One 
1’’-14 nut prevents loosening of the 
components at the nose. 

You can get FLExLocs of various 
types and materials in a wide range 
of sizes and in any quantity. And these 
one-piece, all-metal locknuts are car- 
ried in stock by leading industrial 
distributors everywhere. See your 
FLEXLOc distributor or send for litera- 
ture and samples. STANDARD PRESSED 
STEEL Co., Jenkintown 9, Penna. 


i 
. 


i 


l 


Ma 


Beginning to Lock. As the 
bolt enters the segmented 
locking section, the section is 
expanded, and the nut starts 
to lock. 


Fully Locked As a Stop Nut. 
When 1 threads of a stand- 
ard bolt are past the top of 
the nut, the FLEXLOC is fully 
locked. A FLEXLOC does not 
have to seat to lock. 


Fully Locked As a Seated 
Nut. When it is used as a lock 
or stop nut, the locking threads 
of the FLEXLOC press inward 
against the bolt, lifting the 
nut upward and causing the 
remaining threads to bear 
against the lower surface of 
the bolt threads. Vibration 
will not loosen a FLEXLOC, yet 
there is no galling of threads. 


FLEXLOG@ (ocknut Division 
RMR ome 


JENKINTOWN PENNSYLVANIA 
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In Wire Connectors, too, 























IT COSTS YOU LESS 
UR Sey 






























































































































Standardize on 


Patented No. 1,933,555 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 

































































































































































Nut” runner. 







JUST SCREW THEM ON — 


LIKE A NUT ON A BOLT! 


The wire connectors used in your product represent 
a trifling part of its cost. But its satisfactory service— 
and your reputation—depend upon them! You can’t 
afford to take a chance. 
IDEAL “Wire-Nuts” give you the strongest, longest- 
lasting connections you can make. From their mi- 
crometer-accurate spring inserts to the new phenolic 
compounds in their double-strong shells, IDEAL 
“Wire-Nuts” are made to the highest standards in 
the industry. Automatic assembly and inspection and 
rigid quality control insure 1000 
in every 1000 “Wire-Nuts.” An 
connector is so fast and easy to apply. Even the new 
knurling and buttress guide threads ! 

lightning-fast application, either by hand or “Wire- 


When it costs you less to be sure with the best, why 
accept anything else? Order now from your electrical 

adieeer. Sizes for all common wire 
combinations. 


Sold Through Leading Distributors 


rfect connections 
no other type of 


are designed for 
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1 IDEAL INDUSTRIES, Inc. : 
1008 Park Avenue, Sycamore, Illinois i 
Please send free sample of IDEAL ‘'Wire-Nuts.”* i 

We connect___No. wires with : 
No.____wires. i 

” i 
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COIL CORES and FORMS 


Alden Products Oo., 1125 N. Main, Brock- 
ton 64, Mass. 

a, Thermionio Corp., 453 Con- 
cord, mbridge 38, Mass. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio 

eS ~ ee Fibre Co., Newark 

. e 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. Charles- 
ton, Chicago 47, Ill 

Cores, Inc., 9540 Tulley Ave., Oak 

Lawn, IlL 

Resinite Corp., Div. of Precision Paper 
Tube Co., 2035B W. Charleston, Chi- 
—_ 47, Mil. 

Stackpole Carbon Co., St. Marys, Pa. 
(Screw-type, Molded Iron) 

Stone Paper Tube Co., Inc., 900-922 
Franklin, N.E., Washington 17, D.C. 

U. 8. Gasket Co., Camden 1, N. J. 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn, 

Ashland Electric Products, Inc., 32-02 
Queens Bivd., Long Island City 1, N. Y. 

Atlas Coil, Inc., Derby, Conn. 

Cambridge Thermionic Corp., 453 Concord, 
Cambridge 38, Mass. 

Comar Electric Co., 38349 W. Addison, 
Chicago 18, TIL 

Constantine Engineering Laboratories Co., 
70 Island Ave., Mahwah, N. J. 

Corning Glass Works, Corning, N. Y. 
(Glass Inductance) 

Cote-Coil Co., ine., 63 Pavillion Ave., 
Providence 5, R. L 

Cutler-Hammer, Inc., 1264 St. Paul Ave. 
Milwaukee 1, Wis. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Delta Electronics, Inc., 759 Green, Brook- 

hp ae A 


Federal Telephone and Radio Corp., 199 
Kingsland ., Clifton, N. J. 

~~ Star Co., Plants Place, Plantsville, 
onn. 

General Electric Oo., sqpemees Sales 
Diy., Schenectady 5, N. Y. 
Hindle Transformer Co. Inc., 40 Woods 

Church Rd, Flemington, N. J. 
Jeffries Transformer Div., Leach Corp., 
1710 E. 57th, Los Angeles 58, Calif. 
Master Appliance Mfg. Co., Bridge & 

Ontario, Racine, Wis. 

Mullenbach Electrical Manufacturing Co., 
2300 E. 27th, Los Angeles 58, Calif. 
Nothelfer Winding Laboratories, 11 Albe- 

marle Ave., Trenton 8, N. J. 
Raytheon Mfg. Co. Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
Standard Electrical Products Co., 2240 E. 
Third, Dayton, Ohio 

Stonite Coil Corp., Route No. 25, Yard- 
ville, N. J, 

Torwico Electronics, Inc., 965 Freling- 
huysen Ave., Newark 5, N. J. 


COIL WINDING MACHINES 


Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. 

Fort Wayne Tool, Die & Engineering Co., 
1025 Goshen Ave., Fort Wayne, Ind. 
Insulation and Wires, Inc., 3435 Chou- 

teau Ave., St. Louis 8, Mo. 
Rex Rheostat Co., Baldwin, N. Y. 
Universal Winding Co., ¥.O. Bux 1601, 
Providence 1, R. I. 


COLD HEADED PARTS 
Yee Fasteners. 


COMMUTATORS 


Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15, Ohio 


Nippert Electric Products Co., 1759 W. 
Mound, Columbus 23, Ohio 

Toledo Commutator Co., 8. Chestnut, 
Owosso, Mich. 

Triple ‘“‘M’’ Electronents Div., Midwest 


Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, IIL 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


COMMUTATOR SAWS and SLITTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


COMPARATORS, OPTICAL 
Eastman Kodak Co., Rochester 4, N. Y. 


COMPOUNDS, SEALING. See Cement, 
Insulati & Sealing; also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See Varnishes, 
Compounds and Resins. 


CONDENSERS. See Capacitors. 


CONDUIT FITTINGS 


sopietn Electric Co., 1723 Wellington 

ve., Chicago 13, Ill. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, TIL 

Simplet Electric Co., 3600 Potomac Ave., 
Chicago 51, Ill. 


CONNECTORS, WIRE and CABLE 


Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa 


Alden Products Co., 1125 N. Main, Broek- 
ton 64, Mass. 


Crouse-Hinds Co., Syrac 
DeJur-Amsco Corp., 45-01 Northern Wing 
Z. ’ 


American Brass Co., Wat 
American Phenolic on 20, Com, 
Ave., Chieago 50, Ill. 54th 


Buggie, Inc., H. H., Teledo 4 Ohio 
Burndy Engineerin h : 
Conn. . Nerwaii, 


Cannon Electric Develo 


pment Co, 
500, 3209 Humbol . Dex. 
Calif. mboldt, Los Angeles $i, 


Long Island City 1, N. 


General Electric Co., Construction Mate 


rials Div., Bridgeport 2, Conn, 


Hubbell, Inc., Harvey, B eport 
Ideal ne ten 4, 


Industries, Inc., 10 ; 
Sycamore, Ill. ~ Are,, 


Ilsco Copper Tube & Products, Ine, 5145 


Mariemont Ave., Cincinnati 27, Ohio 


Johnson Co., E. F., 204 Second Ave, 


S.W., Waseca, Minn. 


Joy Manufacturing Co., Henry w, Oliver 


Krueger & ‘Hudepohl, Wath Bide 
rant 1 nn, aoe 
Pyle-National Co. i888 N. soci 
a a 
Susoty, Ce. 10227 Michigan Ave., Dear- 
— i Bendix Aviation Corp., 


Sherman Mfg. Co., H. B., Creek 
Mich. o—- 5 


sabe Sp me a 

Temes Shotts” Co., Inc., 28 fe 

Ven Glect. Baad "hee 7800 Wendie 
Chicago 19, Ill. 


CONTACTORS, MAGNETIC. 
& Contactors. C. See Relay 


CONTACTS and CONTACT POINTS 
Seer & Co., Inc., 113 Astor, Newark 5, 


Brainin Co., C. 8., 318 Washi 
pet 2 on, 
ansteel Metallurgical Corp., . 
oa, —" . 
yenera ate Div., Metals and Control 
ae = mene. Attleboro, Mass, 
gon Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 
Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 
Makepeace Co., D. E., Div. of Union Plats 
& Wire Co., Attleboro, Mass 
a a eg Co., Inc., P. 


R. Indianapoliy 


» Ind. 

Ney Co. J. M., 371 Elm, Hartford 1, Com, 

Stackpole Carbon Co., St. Marys, Ps. 

Superior Carbon Products, Inc, 9114 
rge Ave., Cleveland 5, Ohie 


CONTACTS, CARBON. See Carbon and 
Graphite. 


CONTACTS, HEATER PLUG and Tap 
Heyman Mfg. Co., Kenilworth 1, N, J, 


CONTAINERS, PACKAGING and SHip. 
tne See also Boxes and Crates, Wire- 
D 


Bradley Industries, 1650-58 N. Dame 
Ave., Chicago 47, Ill. 
Gaylord Container Corp., St. Louis 2, Mo. 
aa & Dauch Paper Co., Sandusky 
° 
Rathborne, Hair and Ridgeway Box Co. 
1440 W. 21 Place, Chicage 8, Ill. 


CONTRACT MANUFACTURING 


ba Brass & Copper Co., Waterbury 20, 
Yonn. 
Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 1, Wis. 
Kirk and Blum Manufacturing Co., 312 
Forrer, Cincinnati 9, Ohio 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Ram Meter, Inc., 1104 Hilton Rd., Fern- 
dale, Detroit 20, Mich. 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 8. 2nd, Milwau- 
kee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 10 
Hawthorn, Hartford 6, Conn. 

Bogue Electric Manufacturing Co., 54 lows 
Ave., Paterson 3, N. J. 

Bristol Co., Waterbury 20, Conn. 

Crouse-Hinds Co., Syracuse 1, N, Y. 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis. 

Furnas Electric Co., 1024 McKee, Bataris, 
Ill. 

General Electric Co., Apparatus Sle 
Div., Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Vickers Electric Div., Vickers, Ine., 180 
Locust, St. Louis 8, Mo. 

Ward Leonard Electric Co., 34 South 
Mt. Vernon, N. Y. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. 
See Photoelectric Controls. 


To. communicate with any manufacturer whose name appears 


in this issue use READER ! 


ELECTRICAL MANUFACTURING 


NQUIRY FACILITY, page 245 


Magnets for rotors or stators 
...any design or size you may require. 


“MAGNETIC MATERIALS CATALOG” 


Write for your copy 


Contains handy data on various types of 
Alnico Magnets, partial lists of stock 
items, and information on other perma- 
nent magnet materials. Also includes 
valuable technical data on Arnold tape- 
wound cores, powder cores, and types 
C” and “E” split cores in various tape 
gauges and core sizes. 


ADDRESS DEPT. EM-10 


OCTOBER 1954 


The use of Alnico permanent magnets in rotor and stator assemblies 
of motors, generators, magnetoes and tachometers has revolu- 
tionized the designs of these devices. Whatever your need may be 
—from a tiny rotor for a timing device to a large slab for power 
generators—Arnold can take care of your requirements, either for 
experimental samples or production quantities. 


@ Let us work with you. You will have the advantage of working with 
a leading producer of rotor magnets, whose manufacturing and 
testing facilities—the most modern in the business—give you the 
best assurance of high quality standards and uniform performance. 
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ROYAL ELECTRIC COMPANY, Inc., PAWTUCKET, R. I. 


CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches, 
Thermostats. 


Acro Manufacturing Co., Columbus 16, 
° 

Allen-Bradley Co., 1316 8S. 2nd, Mil- 
waukee 4, Wis. 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, 


Pa. 

Barber-Colman Co., Dept. J, 1403 Rock, 
Rockford, Ill. 

Bristol Co., Waterbury 20, Conn. 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis. 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 

Fenwal, Inc., 19 Pleasant, Ashland, Mass. 

G-V Controls Inc., 8 Hollywood Plaza, 
East Orange, N. J. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 

Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngwood, Pa. 
Spencer Thermostat Div. of Metals & Con- 
trols Corp., 110 Forest, Attleboro, Mass. 
Square D Co., 4041 N. Richards, Milwau- 

kee 12, Wis. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freyling- 
huysen Ave., Newark 5, N. J. 

Thermo Electric Co., 109 Fifth. Saddle 
River Township, Rochelle Park Post 
Office, N. J. 

United Electric Controls Co., 93 School, 
Watertown, Mass. 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Ml 


CONTROLS, PUSH-PULL 
Arens Controls, Inc., 2005 Greenleaf, 
Evanston, Ill. 


CONTROLS, REMOTE. See Push Button 
Stations; Relays and Contactors ; 
Switches. 


CONTROLS, RESISTANCE. See 
Resistors, also Rheostats. 


CONTROLS, SERVO 
isms. 


See Servomechan- 


COPPER. See Brass. Bronze and Copper 
COPPER, BERYLLIUM. See Beryllium. 
CORD and TWINE, ARMATURE and 
COIL 


Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, TIl. 

Mica Insulator Co.. Schenectady 1, N. Y. 

veenen Sales Co., Inc., 309 N. Jay, Rome 
N 


Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


CORD, INSULATED. See Wire and 
Cable, Insulated. 


CORD, RESISTANCE LINE. See Resist- 
ance Line Cords. 


CORD SETS 


Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, TIl. 

Carol Cable Co., Div. of Crescent Co., 
Inc., Pawtucket, R. I. 

Columbia Wire & Supply Co., 2850 Irving 
Park Rd., Chicago 18, Ill. 

Cornish Wire Co., Ine., 50 Church, New 
York 7, N. Y. 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Insulation and Wires, Inc.. 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Joy Manufacturing Co., Henry W. Oliver 
Bidg.. Pittsburgh 22. Pa. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass. 

Riverside Manufacturing and_ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Royal Electric Co., Inc., Pawtucket, R. I. 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, Ill. 

U._S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Westinghouse Electric Corp., Gateway 
Center Bldg., No. 3, 401 Liberty Ave, 
Pittsburgh 22, Pa. 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland 12, Ohio 


CORES, POWDERED METAL. See Cores, 
Transformer; Powdered Metal Products. 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 
Acme , aan Corp., 3510 Water, Cuba, 
N 


Arnold Engineering Co., Marengo, Ill. 

General Ceramics Corp.. Keasbey, N. J 

Magnetics, Inc., Dept. EM-13, Butler, Pa 

Moloney Electric Co., 5890 Bircher Blvd., 
St. Louls 20, Mo 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Iil. 

Stackpole Carbon Co., St. Marys, Pa 

Thomas & Skinner Sieel Products Co., 
Inc., 1114 E. 28rd, Indianapolis 7, Ind. 


Westinghouse Cllectric Cor 
Center, Bldg. No. 3, 401 Liberian 
Pittsburgh 22, Pa Are 


CORK and CORK COMPOSITIONS 
Armstrong Cork Co., 7010 
easter, Pa. Ingersol, Lan. 
COUNTERS. See also Instr 
tronic; Relays. 
Automatic Temperature Control 0 
5234 Pulaski Ave., Philadelphia 44 3: 
Bristol Co., Waterbury 20, Conn » Pa 
Counter & Control Corp., 5228 W, hee 
Ave., Milwaukee 14,’ Wis,” —*tttie 
—— Signal Corp., 202 20th, Moline 1 


UMENLS, Eee. 


Kellong, Sritchhoers ond Seely Ca, 
evork = eo by W. 45th, New 
— Co., 176 E. 181st, Cleve. 
Prjackson Blvd., Chicago 6 niet © 
Veeder-Root, Inc., Hartford 2, Conn. 


COUPLINGS, CLUTCH. See Clutches. 


COUPLINGS, FLEXIBLE 
Ajax Flexible Coupling Co., » 
field, N. ¥ © o., Ine., Wen. 


Dynamatie Div. of Eaton Mf ' 

osha, Wis. & Oo. Ke 

Hilliard Corp., 106 W. 4th, Elmira, x 

Koppers Co., Inc., Fasts Coupling oe, 
200 Scott. Bakimere 3, Md. ” 

Lord Mfg. Co., Erie, Pa. (Bonded 

Westinghouse Electric Corp., an 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


CRYSTAL RECTIFIERS 
See Rectifiers, Metallic. 


DECALCOMANIAS 


Meyercord Co., Dept. D-139, 5393 w 

Lake, Chicago 44, IL 

DIAL LIGHT ASSEMBLIES. See Lights 
Pilot & Indicator. 


DIALS and PANELS 

Chicago Thrift Etching Corp., 1555 x 
Sheffield Ave., Chicago 22, Til, 

Mica Insulator Co., Schenectady 1, N, Y, 


DIE CASTINGS. See Castings. Die 


DIE CASTING MACHINES 


Kux Machine Co., 6725 N. Ridge Bird, 
Chicago 26, Til, . 


DIELECTRIC HEATING UNITS. && 
High Frequency Heating Units. 


DIODES. See Semi-Conductors. 


DRAFTING EQUIPMENT and 
MATERIALS 


Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Chicago 41, Ill. 

Eastman Kodak Co., Rochester 4, N. ¥ 

Keuffel & Esser Co., Hoboken, N. J. 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven Mich. 


DRIVES, BELT 


Maurey Manufacturing Corp., 2907-235, 
Wabash Ave., Chicago 16, IIL. 

New York Belting & Packing Co., 1 Mar- 
ket, Passaic, N. J. 

Reeves Pulley Co., Columbus, Ind 


DRIVES, ELECTRONIC. See also Speed 
Reducers and Drives. 


Dynamatiec Div. of Eaton Mfg. Co., Ken- 
osha, Wis. 

General Electric Co., Apparatus Sale 
Div., Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Dir., 
Dept. 6120-EM, Waltham 54, Mass. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10. Ohio 

Servospeed Div. of Electro Devices, Inc., 
4 Godwin Ave., Paterson, N. J. 

Westinghouse Electric Corp., Gatewy 
Center, Bldg. No. 3, 401 Liberty Ave, 
Pittsburgh 22, Pa. 


DUCTS, WIRING (Control Panel) 


Stahlin Brothers Fibre Works, Inc., Dept. 
E, Belding, Mich, 


DUPLICATING MACHINES, DIELESS 
See Benders, Brake & Shears. 


DYNAMOMETERS 

Dynamatie Div. of Eaton Mfg. Co., Ker 
osha, Wis. 

General Electric Co., Schenectady, N. Y. 

Robbins & Myers, Inc., Springfield 9%, 


Ohio 
Westinghouse Electric Corp., Gatewsy 
Center, Bldg. No. 3, 401 Liberty Are. 


Pittsburgh 22, Pa. 


ELECTRICAL SHEETS. See Steel, Ele 
trical 


ELECTRONIC COMPONENTS. See #0 
cific headings. 


ENAMELING SHEETS. See Steel, Com 
mercial Forms & Grades. 


ENAMELS. See Lacquer, Enamels 4 
Varnishes, Finishing. 


To.communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245 


ELECTRICAL MANUFACTURING 


On « 
you 
tific: 
cone 
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PB 


cast 
ofte 
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On every high conductivity copper casting or forging 
you get from Philadelphia Bronze and Brass, this cer- 
tificate, affixed to the individual piece, defines the 
conductivity of that specific part. [t’s your guarantee of 
quality, and of excellent performance in your equipment. 


PB&B products offer uniformly high conductivity . . . 
castings at least 90% . . . forgings a minimum of 95%, 
often over 100%. These exceptional values are accom- 


plished by: 


e TOP QUALITY METAL — top grade electrolytic 
copper for castings, certified oxygen-free high 
conductivity copper for forgings. 


* 100% TESTING, by the most modern equipment, 
of every casting and forging before shipment. 
Measured value of each piece is written on 
its certificate. 


* THOROUGH CONTROL, over every step of 


manufacture. 


Whether your part weighs a few ounces or several tons, 
PB&B has ample facilities to produce it to your speci- 
fications. You profit by our single responsibility for the 
entire operation, from pattern making, alloying, casting 
and forging to rough or finished machining. 


We'll be glad to quote on your specific parts. Write to 
Philadelphia Bronze & Brass Corporation, or to any 


field office of P. R. Mallory & Co. Inc. 


FOR STRUCTURAL PARTS 


Philadelphia Bronze & Brass offers a wide selection of high-strength, 


corrosion resistant alloys for use as structural components of elec- 
trical equipment. 


PHILADELPHIA 
ie. i BRONZE & BRASS CORP. 
MALLORY 


22nd and Master Streets, Philadelphia 21, Pa. 


METALS 


a subsidiary of 4 ALLO RY 


OCTOBER 1954 
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Conduction Type 
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Conduction or Bi-Metal types 


for IRONS (Dry, Sealing, Steam, or Waffle) e Coffee 
Makers @ Deep Fryers @ Ironers ¢ Hot Plates, etc. 


WE BELIEVE that the mass production of a 
uniform and reliable appliance thermostat de- 
mands the concentrated efforts of specialists 
in both design and production. 


AMERICAN GENERAL, we make appliance 


thermostats ONLY. Our basic designs and pro- 
duction techniques, developed through years of 
i specialization, constitute a dependable and eco- 
nomical source for your thermostat requirements. 


DESIGN DATA: Temperature Range: “Off” to 650° F. Max. A.C. 
Rating (non-inductive load) as high as 2000W (depending on 


115-230V. Angle of Rotation: 180°, 270°, 


310° are standard; others as required. Write for detailed data 


Our quarter-century experience, laboratory facilities, and field 
representatives are available without cost or obligation. Let us 
collaborate with your engineers from the early design stages 
to insure optimum thermostatic control of your product. (Please 
Note: We DO NOT manufacture appliances—only the thermo- 
stats that are used in the appliances). 






X STREET ° 


a en el aR a oa 


EYELET ATTACHING MACHINES 
Seg, , Dewars. 73 Spring, New York 12 


Harper Co., H M., 8204 
Morton Grove, Ill. (ABC) 


Lehigh Ave 
Heli-Coil Corp., 290 
Danbury, Uona. Shelter Bock Lane 
Keystone Bolt & Nut Corp. 
New York 7, N. ¥. (AB)” 22” Chur, 
Lamson & Sessions Co., 198) Ww 
Cleveland 2. Ohio (ABCDR, 8th, 


EYELETS & GROMMETS 
Chase Brass & Copper Co., Waterbury 20, 


Conn. 
Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn. Palnut Co., Sub. of United-c 
Revere Copper & Brass, Inc., 230 Park Corp., 66 Cordier, Irvingto: 
Ave., New York 17, N. Y. (C) 
Riverside Manufacturing and Electrical Parker-Kalon Div., General 4. 
Supply Co., 10227 Michigan Ave., Dear- Transportation Corp.. 200 Varian t™ 
dorm, Mich. poork, 14. N.Y. (AB) » New 
oth Rubber Co., 1856 S. Electric Ave., enn Engineering & M 
Chicago 50, Ill. Doylestown, Pa. (N) turing Corp,, 
U, 8S. Gasket Co., Camden 1, N. J. Progressive Mfg. Co., 


44 N 
FABRICS, INSULATING (Sh T rington, Conn. (ABF) Norwood, Tor- 
. eects, Tapes, Russell, Burdsall & W; 
Yarns, Thread, Cord, etc.) Ward Bolt and Nu 


Co., Port Chester, N. Y, (ABF) 

Glass-Fiber, Varnished Cambric, Cotton, Seaboard Screw Corp., West Warwi 
Linen, Silk, Asbestos, etc. See also R. I. (B) a, 
Tape and Sheeting, Synthetic Resin: Shakeproof Div. of Tlinols Too} w 


Tubing and Sleeving, Braided Fabric, 2501 N. Keller Ave., Chicago 39,"tt 
Acme Wire Co., 1255 Dixwell Ave., New 


arr Fast 
nu,N ; 


Standard Pressed Steel Co,, 
Haven 14, Conn. Pa. (AN) Jenkintown 9 
Asbestos Textile Div., Raybestos-Manhat- Sterling Bolt Co., 363 
pith Inc. Manheim, Pa. 44, Ill. (ABF) W. Erle, Chicags 
entley, arris Mfg. Co., 1210 Barclay, Thompson-Bremer & (Co., 
Conshohocken, Pa. Machine & Foundry ee american 
Brand Dielectrics, Inc., 57 North, Willi- born, Chicago 10, Ti. (C) oe 
mantic, Conn. Tinnerman Products, Ine., P.O Bor 6 
Chase & Sons ,Inc., Randolph, Mass. Cleveland 1. Ohio (D) ~~ 8s, 


Continental-Diamond Fibre Co., Newark  nited-Carr Fastener Co 
Cottrell P r Co., 88 Purch wl wan wen Se 
ape 0., urchase, Fall Wenco Mfg. Co., 1136 W 
aay Mass. cago 20 Tis) W. Hubbard, Cy. 

Dow orning Corp., ABI-22, Midland, Westfield Me 
Mich, — fetal Products Co., Westfield, 
Electro-Technical Products, Div. of Sun 
Chemical Corp., Nutley 10, N. J. 
Fiber-Glass Div., Libbey-Owens-Ford Glass 
Co., 1224 Wayne Bldg., Toledo 3, Ohio 
General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator Div. ot 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J. 
Johns- Manville, Box 60. New York 16. N.Y. 
Mica Insulator Co., Schenectady 1. N.Y. 
Minnesota Mining & Mfg. Co., St. Pak 


Lock & Snap Assemblies (p 

Shelf Support & Mounting, — 
Camloe Fastener Corp., 53 Spri 

Rd., Paramus. N. J. wens Villy 
Simmons Fastener Corp., 1752 N. Brose. 

way, Albany 1, N. Y. 


Pins—Cotter (F): Locking and T ' 
Spiral Coil (M) on 


Allmetal Screw Products Co.. Ine., 8 
Stewart Ave., Garden City. N. Y. (F) 
Anti-Corrosive Metal Products Co., Ine. 
Castleton-on-Hudson, N. Y. (PF) ; 


6. Minn Chase Brass & Copper Co., Waterbury 29. 
Natvar Corp., 207 Randolph Ave., Wood- _ Conn. (FY 

bridge, N. J. Elastic Ston Nut Corn. of America, Dent 
New Jersey Wood Finishing Co., Electrical R29-1022, 2330 Vauxhall Rd, Union 

Insulation Dept., Woodbridge, N. J. N. J 


Lamson & Sessions Co., 1981 W. 8th 
Cleveland 2. Ohio (FP) 

Sterling Bolt Co., 363 W. Erie, Chicago 44, 
mm 


Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, Il. 
Veeteg, Sales Co., Inc., 309 N. Jay, Rome, 


Westinghouse Electric Corp.. Gateway 
Center. Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


FANS & BLOWERS 


American Electric Motors, 4811 Anaheim- 
Telegraph Rd., Los Angeles 22, Calif. 
Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3, N. J. 

Diehl Mfg. Co., 1192 Finderne Ave., 
Somerville, N. J. 

Emerson Electric Mfg. Co., &. Louis 21, 


Pre-Assembled Washers and Screws 


American Screw Co., Willimantic, Conn. 

Central Screw Co., 3501 Shields Ave, 
Chicago 9, TIL 

Continental Screw Co.. New Bedford Mas. 

Eaton Mfg. Co.. Reliance Div.. 54 
Charles Ave., 9.E., Massillon, Ohio 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2. Ohio 

Russell, Burdsall & Ward Bolt and Nu 


Mo. , Co., Port Chester. N. Y. 

a a a Inc., 100 Augusta, Ro- re See Cohen a ee 
chester 2, N. Y. tnt Cn a mbrid 
Heinze Electric Co., 685 Lawrence, Low- se ag Fastener Corp., Combsiép 

ell, Mass. a “i 


Koppers Co., Inc., Propeller Dept., 200 
Scott, Baltimore 3, Md. 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Peerless Electrie Co., 1415 W. Market, 
Warren, Ohio 

Robbins & Myers, Inc., Propeller Div., 
Springfield 99. Ohio 


FASTENERS (Bolts & Nuts; Lock Assem- 
blies; Pins; Rivets; Screws; Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Muts (C); Bolte & Screws (0) cago 9, Ill. 

wr Metal Lock Spring Assembly Nuts Chase Brass & Copper Co., Waterbury 2, 
(D) Conn. 

Screw Thread Inserts (E) Continental Screw Co., Mew Bedford, Mass. 

Cold Headed and Rolled Threaded Parts Eagle Lock Co., 20 8, Main, Terregville, 


(F) Conn. 
Cap Nuts (G) Elco Tool & Screw Corp., 190 W. Gree- 
Spade Bolts (9) wood Ave., Philadelphia 40, Pa. 
Welding Nuts (Clinch-on) (N) Great Lakes Screw Corp., Chicago, Ill. 
Wing Nuts (W) Harper Co., H. M., 8204 Lehigh Ave. 


M G > 
Allmetat Screw Products Co., Inc., 821 forton Grove 


1i-Coil Corp., 290 Shelter Rock Lane, 
Stewart Ave., Garden City, N. Y. (AF- ay 


Ww) ystone Bolt & Nut Corp., 127 Church, 
Aluminum Co, of America, Alcoa Bldg., — York 7, N. Y. 

Pittsburgh 19, Pa. (A) Lamson & Sessions Co., 1981 W. 85th, 
American Screw Co., Willimantic, Conn. Cleveland 2, Ohio 

(BF), (Cold Headed Screws) National Lock Corp., Rockford, Til. 
Anti-Corrosive Metal Products Co., Ine., National Screw & Manufacturing Co., 4 

Castleton-on-Hudson, N. Y. (A) E. 75th. Cleveland 4, Ohio 
Blake & Johnson, Waterville 48, Conn. parker-Kalon Div., General America 

(ABP) Transportation Corp., 200 Varick, New 
Bristol Co., Waterbury 20, Conn. (A) York 14, N. Y. 
Burndy Engineering Co., Inc., Norwalk, Rockford Screw Products Co., Rockford, 2 

Conn. Russell, Burdsall & Ward Bolt and Nut 
Central Screw Co., 3591 Shields Ave., Co., Port Chester, N. Y. | 

Chicago 9, Ill. (ABFSW) Screw Research Association, 798 Uniw 
Chase Brass & Copper Co., Waterbury 20, Trust Bldg.. Providence 3, RB 1 


Recessed Head Screws 


Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 

Allmetal Screw Products Co., Inc, 82 
Stewart Ave., Garden City, N. Y. 
American Screw Co., Willimantic, Conn. 
Atlantic Screw Works, Inc., 85 Charter 

Oak Ave., Hartford, Conn. 
Blake & Johnson, Waterville 48, Conn. 
Bristol Co., Waterbury 20, Conn. 
Camear Screw & Mfg. Corp., 607 18th 
Ave., Rockford, Il. 
Central Screw Co., 3501 Shields Ave., Chl- 


. (ABCF) Seaboard Screw Corp., West Warwick. Bl 
Continental Screw Co., New Bedford, Mass. shakeproof Div. of Mlinois Tool : 
(ABFW) 2501 N. Keller Ave., Chicago 39, a 
Plastic Stop Nut Corp. of America, Dept. Southington Hardware Mfg. Co., 


R29-1022, 2330 Vauxhall Rd., Union, 
N. J. (ACDEN) 
Fischer Special Mfg. Co., 446 Morgan, 
Cincinnati 6, Ohio (A) (Brass Nuts) 
Grip Nut Co., 310-K 8. Michigan Ave., 
Chicago 54, Ill. (CN) 


ington, Conn. 
Standard Pressed Steel Co., Jenkintown 9 


Pa. 

Series, Bet Co., 4638 W. Lake, Chicas’ 
44, 

Wales Beech Corp., Rockford, Ill. oe 








To: communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245 
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the lasting dielectric strength 
of General Electric magnet wire 
will help you... 


PROLONG 


THE LIFE OF = 
Wound 
Electrical 
Equipment 
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" To prolong the life of windings in its own products, usually severe operating conditions. It is unsurpassed 
General Electric has developed a line of magnet wires in performance where extreme heat, high humidity, 

that will maintain their dielectric strength under a grease, oil, or corrosive vapors are present. With asbes- 

, wide range of manufacturing and operating conditions. tos or glass insulation, it is rated for temperatures up 

" These same wires are available to provide dependable to 125 C. When impregnated with silicone varnish — 
windings in your equipment. up to 180 C. 


*Registered Trade-mark General Electric Company 


Formex* magnet wire is insulated with a polyvinyl- 
acetal film that has superior qualities of abrasion 
resistance, flexibility, resistance to heat shock, and WRITE FOR BOOKLET 


adhesion of film. These qualities of toughness assure The newly revised booklet “General 
Electric Magnet Wire” will give you 
complete information on the properties 









that this wire will stand up far better under service 


conditions than any conventional type of enameled of these tough-insulated magnet wires, PENENNL UY 
' wire. And this thin, durable, film-type insulation will and the necessary data for their WHEN We 
, ie dj h ‘bl selection and application. Ses 
give you far more compact windings than are possible Write Section W115-1022, ee 
with fibrous insulation. Construction Materials Division, 
5 : . 5 General Electric Company, 

Deltabeston* magnet wire is designed for un- Bridgeport 2, Connecticut. 


Progress /s Our Most Important Product 
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EEPCO-DESIGNED MOTORS 


Manufacturing X-Ray equipment calls for 
precision and dependability in every part. 


That’s why, when the nation’s three leading 
manufacturers of X-Ray machines chose the 
motor that moves the delicate negative holders, 
they selected motors designed and built by 
EEPCO. 


These tiny motors of 1/500 h.p. (intermittent 
service) provide the reliable, steady source of 
power that revolves the negative changing 
mechanism. After a photo is made, the exposed 
negative with its lens and shutter, are auto- 
matically moved aside and a new unit moved 
into the ready position. Handling this task 
demands an even, slow application of power to 
avoid damage to the delicate mechanism. This 
is typical of the many unusual applications to 
which EEPCO-designed motors have been put. 


If your particular problem calls for special 
design, or merely for standard motors that can 
handle the toughest service, you'll find that 
EEPCO is the source on which to depend. Out 
of the many unusual requirements filled by 
EEPCO engineers has come experience unsur- 
passed in industry and always at your disposal. 


Equally important, the EEPCO plant is well- 
equipped and staffed to turn out motors for 
you on a mass-production, low-cost basis 
when necessary. 


Write today for complete details and catalog information 


ELECTRO ENGINEERING 
PRODUCTS CO. 


609 WEST LAKE STREET, CHICAGO 10, ILLINOIS 


MOTORS 


ih Ae eee 








Rivets 


Allmetal Screw Products Co., Inc., 
Stewart Ave., Garden City, N. Y. 

Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa. 

Anti-Curresive Metal Products 
Castieton-on-Hudson, N. Y. 

Biake & Johnson, Waterville 48, Conn. 

hase Brass & Copper Co., Waterbury 20, 
Conn, 

Chicago Rivet & Machine Co., 9609 W. 
Jack-on Bivd., Bellwood, Ili. 

Continental Screw Co., New Hedford, Mass. 

uu Pont de Nemours & WUo., Inc., K. L., 
Explosives DVept., Wilmington 98, Del. 

Harper Co., H. M., 8204 Lenigh Ave., 
Morton Grove, Ill. 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Russeil, Burdsall & Ward Bolt and Nut 
o., Port Chester, N. Y. 

— Bolt Co., 363 W. Erie, Chicago 
» All 
Tubular Rivet & Stud Co., 

Mass. 


$21 


Co., Inc., 


Wollasten 


Serews—Cap and Set, Machine (H); Self 
Tapping (J) 


Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y 


Aluminum Co. of America,’ Alcoa Bldg., 
Pittsburgh 19, Pa. 


— Screw Co., Willimantic, Conn. 
( ) 
Anti-Corrosive Metal Products Co., Inc., 


Castieton-on-Hudson, N. Y. (H) 

Blake & Johnson, Waterville 48, Conn. 

Bristol Co., Waterbury 20, Conn. (H) 

Central Screw Co., 3501 Shields Ave., Cai- 
cago 9, Ill. (HJ) 

= & Copper Co., Waterbury 20, 

Continental Screw Co., New Bedford, Mass. 
Conn. (H) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (J) 

Holo-Krome Screw Corp., Brook, Hartford 
10, Conn. (H) 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. (HJ) 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio (HJ) 

Parker-Kalon Div., General American 
Transportation Corp., 200 Varick, New 
York 14, N. Y. (HJ) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

Russell, Burdsall & Ward Bolt and Nut 
Oo., Port Chester, N. Y. (HJ) 

Set Screw & Mfg. Co., 112 Main, Bartlett, 
Til. (H) 

Shakeproof Div. Works, 
= N. Chicago 39, Ill. 


—a. Pressed Steel Co., Jenkintown 9, 

a. ) 

Sterling Bolt Co., 363 W. Erie, Chicago 
44, TIL (HJ) 

United-Carr Fastener Corp., Cambridge 42. 
Mass. (HJ) 


of Illinois Tool 
Keller Ave., 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y. (KL) 

Anti-Corrosive Metal Products Co., Inc., 
Castieton-on-Hudson, N. Y. (L) 

Associated Spring Corp., Bristol, Conn. 


(KL) 

Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. (KL) 
Barnes-Gibson-Raymond Div., Associated 


Spring Corp., 40300 Plymouth Rd, 
Plymouth, Mich. 


B-G-R Cook viant Div., Associated 
Spring Corp., Ann Arbor, Mich (KL) 
Blake & Johnson, Waterville 48, Conn. 
Onase Brass & Copper Uo., Waterbury 2v, 

Conn, (KL) 

a Screw Co., New Bedford, Mass. 
( ) 

Dunbar Bros. Co, Div., Associated Spring 
Corp., Bristol, Conn. 

Eaton Mfg. Co., Reliance Div., 504 
Charles Ave., S.E., Massillon, Ohio (L) 

Garrett Co., Inc., George K., Philadelphia 
34, Pa. (KL) 

Gibson Co., William D., Div. Associated 
Npring Corp., 1800 Clybourn Ave., Chi- 
cago 14, DL (KL) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (L) 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. (KL) 

1981 W. 85th, 


Lamson & Sessions Co., 
Cleveland 2, Ohio (KL) 

Manross & Sons Co., F. N., Div., Associ- 
ated Spring Co., Bristol, Conn, (KL) 
Milwaukee Div., Associated Spring Corp., 
341 BE. Erie, Milwaukee, Wis. (KL) 
National Lock Washer Co., Newark 5, 


) 

, Associated Spring Corp., 1712 
E. lst, Dayton, Ohio (KL) 

Palnut Co., Sub. of United-Carr Fastener 
— 66 Cordier, Irvington 11, N. J. 
(L) 

Raymond Mfg. Co., Div., Associated Spring 
Corp., Corry, Pa. (KL) 

Reliance Div., Eaton Mfg. Co., 504 Charles 
Ave., S.E., Massillon, Ohio (L) 

Russell, Burdsall & Ward Bolt and Mut 
Co., Port Chester, N. Y. 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keller Ave., Chicago 39, IIL 


(lL) 
Sterling Bolt Co., 363 W. Erie St., Chi- 


cago 44, Ml 
Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. Dear- 


born, Chicago 10, Till, (KL) 


United-Carr Fastener Corp. 
42, Mass. (L) TD.» Cambeidgy 
Wrought Washer Mfg. Co., 
Milwaukee 7. Wis (KE) "© Bu, 
FELT 
American Felt Co., 16 Qj 
Glenville, Conn. enville Ra, 


Felters Co., 205 South, Boston 11 Mass 
Western Felt Works, 4021-4189 Ww a 
Ave., Chicago 23, Ml. W. Otten 


FIBRE, PHENOLIC. See Pias 
nated. tes, Lamt. 


FIBRE, VULCANIZED. (Bosra 
Rod, Tubing) > Shee, 


Continental-Diamond Fibre Co,, 
tuiation’ and Wi I ae 
Insulation an res, Inec., 8495 
teau Ave., St. is 3, Mo, Con. 
Insulation Manufacturers Corp., 5¢§ w 
ace te ne Se Be: 
Nationa ulcanize: re Co., y 
S35 Tim os. an. eae 
Spaulding re 0., ne., 
N.. F 


Stahlin Brothers Fibre Works, Ine., Dept 
E, Belding, Mich. , 

Taylor Fibre Co., Norristown, Ps. 

West Virginia Pulp and Paper Co, 2 
Park Ave., New York, N. ¥ 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Div. of Chrysler Corp., Dept z 
6501 Soe, at S, Mich, 

Bound Broo -Less Bearing Co., Bounj 
Brook, N. J. 

Moraine Products Div. of General Motor 
Dayton, Ohio ; 

Radio Cores, Inc., 9540 Tulley Ave., Ou 
Lawn, Ill. 


FILTERS, RADIO 


Aerovox Corp., New Bedford, Mass, 

Federal Telephone and Radio Corp., 19 
Kingsland Rd., Clifton, N. J. 

Filtron Co., Ine., = Fowler Are, 


Flushing 55, a. ° = ni 
0.» ara Sales 
NOY. 


General Electric 
Div., Schenectady 5, 
a 4 & Co., Inec., P. B., Indianapoly 


, Ind. 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Torwico Electronics, Inc., 965 Freling- 
huysen Ave., Mewark 5, N. J. 


FINISHES, PRODUCT. See Lacquer, 
Enamels, Paints and Varnishes. 


FLUORESCENT LAMP AUXILIARIES 


Includes Adapters, Ballasts, Compe. 
sators, Control Units, Starters si 
Transformers. For Resistors, see Re 
sistors, Instrument & Radio; also G- 
pacitors. 


Acme Electric Corp., 3510 Water, Cubs, 
. = 


Aerovor Corp., New Bedford, Mass. 

Arrow-Hart & Hegeman Electric Co, 103 
Hawthorn, Hartford 6, Conn. 

Chicago Standard Transformer Corp., Dit. 
of Essex = 3501 W. Addison, Cti- 
cago 18, a 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 

Sola Electric Co., 4633 W. 16th, Chica 


50, Til. 

Sprague Electric Co., 8307 Marshall, Nort 
Adams, Mass. 

Westinghouse Electric Corp., Gatewy 
Center, Bldg. No. 3, 401 Liberty Are. 


Pittsburgh 22, Pa. 


FOILS, WIRE MARKING 


Swift & Sons, Inc., M. H., 2 Love Lane 
Hartford, Conn. 


FOOT SWITCHES. See Switches. 


FORGINGS 


American Brass Co., Waterbury 20, Conn 
Chase Brass & Copper Co., Waterbury 2 


Conn. 

Philadelphia Bronze & Brass Corp., Sib. 
of P. R. Mallory & Co., Ine., 22nd and 
Master, Philadelphia 21, Pa. 

Revere Copper & Brass, Inc., 230 re 
Ave., New York 17, N.Y. (Non-ferrous 

Ryerson & on, Inc., Joseph T., Chicago, 
Ti. 


FRAMES, MOTOR. See Motor and Gen- 
erator Shells. 


FUSE HOLDERS, 
CLIPS 


Alden Products Co., 1125 N. Main, Brock- 


ton 64, Mass. 
Burndy Engineering Co., Inc., Norwalt 
Conn. 


Conn. 

Dante Electric Mfg. Co., Bantam, 
Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, I1l. 
Iiseco Copper Tube 
Mariemont Ave., 


MOUNTINGS af 


& Products, Inc., 51H 

Cincinnati 27, ~, 

Jones Div., Howard B., Cinch Mfg. Com. 
Chicago 24, Til 


Raytheon Mfg. Co., Equipment Sales Di 
Dept. 6120-EM, ‘Waltham 54, Mass. 


Sherman Mfg. Co., H. B., Battle Cree § 
ich. ; 
Square D Co., 6060 Rivard, Detroit 11, f 

Mich. } 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245 
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Whether it bakes ... steams... or fries — an appliance 
wired with permanently-insulated Rockbestos will never be bothered 
with wire failure. 


Rockbestos Wires resist heat, steam, or grease ... always remain fit 
and flexible for the life of your appliance. 


Nothing yet developed compares with the rugged staying 

power of Rockbestos hi-dielectric tapes and felted 

asbestos constructions. Protect the life of your appliance — keep customer 
good will — install Rockbestos permanently insulated wires. 


ROCKBESTOS 





PROTECTION 


AGAINST 
HEAT 
STEAM 


GREASE 


PRODUCTS CORPORATION, New Haven 4, Conn. 
NEW YORK © CLEVELAND © DETROIT » CHICAGO 
PITTSBURGH * ST.LOUIS * LOS ANGELES 
NEW ORLEANS * OAKLAND, CALIFORNIA « SEATTLE 
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materials 








DMN CLL Mele Man ee 
studs, screws, steel-back 
and solder-back buttons, 
washers, discs, rods, rings and special shapes 
and stampings . . . Supplied in practically any 
specified dimensions to suit special requirements 
and designed for assembly or attachment 


by any standard method. 


A wide selection of contact materials is available. 
COM LCM emilee LL 
pure and in their many alloys—give you 
exactly the metal you need for 
TT MLCT Mle tare 


emo E 


OMe See Meek mL 
CTU MCL ACUbMiLe 


PVs 9 


Pia ee ae Ae PRECIOUS 
' METALS 


113 ASTOR STREET, NEWARK 5, NEW JERSEY 
ST ae Mace Me CEU dt eeae Gua 








FUSES 


Burndy Engineering Co., Inc., Norwalk, ee . 
nn. Corning Glass Works, Corning, WN, 
General Electric Co., Apparatus Sales Hermaseal Co. Inc., 1101 Lafayette, 
Div., Schenectady 5, N. £. _hart, Ind (Tubes) Elk. 
Milwaukee Hesistor Co., 706° W. Virginia Kopp Glass, Inc., Swissvale, Pg, 
Ave., Milwaukee 4, Wis 


Royal Electric Co., Inc., Pawtucket, R. I. 

Westinghouse CElectric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


GAGES, TEMPERATURE. PRESSURE 
and VACUUM 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Edison, Inc., Thomas A., Instrument Div. 
Dept. 53, West Orange, 

Gemco Electric Co., 25681 W. 8 Mile 
Road, Detroit 19, "Mich. 

Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, is 

TAGliabue Instrument — Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, DL 

GALVANOMETERS. 


See Instruments. 


GASKETS 
American Felt Co., 
Glenville, Conn 
Armstrong Cork Co., 


16 Glenville Rd., 


7010 Ingersol, Lan- 


caster, Pa. (Cork and Rubber Composi- 
tions) 

Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 


Chase Brass & Copper Co., Waterbury 20, 


onn. 

Crane “Packing Co., 1824 Cuyler Ave., 
Chicago 13, Il. 

Felters Co., 205 South, Boston 11, Mass. 

Garlock Packing Co., Palmyra, oe: 

=e. Box 60, New York 16, 
N. . ’ 

Metal Textile Corp., Roselle, N. J. (Elec- 
tronic Shielding) 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis. Minn. 


Roth Rubber Co., 1856 S. 54th Ave., Chi- 


cago 50, Ill. 
U. 8S. Gasket Co., Camden 1, N. J. 
U. Rockefeller Center, 


S. Rubber Co., 
New York 20, N Y. 

Western Felt Works, 4035-4117 Ogden 
Ave., Chicago 23, 1. 


GEARMOTORS. Ses Motors. 


GEARS and PINIONS 


Amplex Div. of Chrysler Corp.. 
6501 Harper, Detroit 31, 
Beaver Gear Works, Inc., 
Rockford, Il. 

Bowmar Instrument Corp., 
2415 Pennsylvania Ave., 


Dept. E. 
Mich. 
1035 Parmele. 


Dept. EM-5, 
Fort Wayne, 


Ind. 

Copactg-Dtemend Fibre Co., Newark 
13. el. 

Dexter Machine Products, Inc., Box 329, 
Chelsea. Mich. 

Franke Gear Works, Inc., 1922 W. 
Columbia Ave., Chicago 96, Til. 


Gear Specialties Inc., 2635 W. Medill 
Ave., Chicago 47, Mil, 
Moraine Products Div. of General Motors, 


Dayton, Ohio 
9540 Tulley Ave., 


Radio Cores, Inc., 
Oak Lawn, Il. 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keller Ave., Chicago 39. Il. 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich 


Westinghouse Electric Cor Gateway 
Center Bldg. No. 8, 401 berty Ave., 
Pittsburgh 22, Pa. 

Winzeler Mfg. & Tool Co., 1716 West 
Arcade Pl., Chicago 12, Il. 


GENERATORS. See Motors 


GENERATORS, ELECTRONIC 


Avion Instrument Corp., 299 Highway No. 
17, Paramus, N. J. 

Bogue Electric Manufacturing Co., 56 
Iowa Ave., Paterson 3, N. J 

Daven Co., 191 Central Ave., Newark 4, 
N. J 


Electric Indicator Co., Inc., 105 Camp 
Ave., Springdale, Conn 
General Electric Co., Apparatus Sales Div., 
1 River Rd., Schenectady 5, 
General Electric Co., Electronics Div., 
Electronics Park, Syracuse 1, N.Y. 
Howard Industries, Inc Dept. EM-10, 
1760 State, Racine. Wis 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54. Mass. 

Servo Corp. of America, New Hyde Park, 
NY 

Southwestern Industrial 
2831 Post Oak Rd., 
Houston, Texas 

Triplett Electrical Instrument Co., 
ton, Ohio 


Electronics Co., 
P.O. Box 13058, 


Bluff- 


See Semi-Con- 
Metallic. 


GERMANIUM DIODES. 
ductors, also Rectifiers, 


GLASS-BONDED MICA 


Copgiegnest-Dtemend Fibre Co., Newark 
18, De 
General Electric Co., Chemical Div., 1 


Pittsfield, Mass. 
ee 116 Clifton 


Plastics Ave., 
Mycalex Corp. 
Blvd., Clifton, 


GLASS-FIBER, YARNS, CLOTHS and 
TAPE. See Fabrics. Insulating. 


To communicate with any ma 





GLASS, TECHNICAL 


GOLD, ROLLED (Plate and Wire) 
Baker & Co., I 1 
oe ne., 113 Astor, Newark 5, 


Plate Div., & © 
Mass, 


General 
Corp 


Metals 


410 Forest, Attleboro, 


et & 7m, 82 Fulton, New York 

Improved Maids Wire 

se Pree oe 

xe tao, Atha ae 
Conn. ord 1, 

GRAPHITE. 


See Carbon and Graphite, 
GREASE, BEARING 


Dow Corning Corp., Dept AET- 4 
land, Mich. (Silicone) m1-22, Mite 


GRIPS and CLAMPS, STRAIN RELIEF 


Boymen its. _ 1358S ert 1, N. 
yle- Nationa ) N 
Chicago . ll, Kostner Ave, 
Riverside Manufacturing and Electrica) 
Supply Co., 10227 Michi 
born, Mich, con Ave, Dome 
Walker Co., George, 118 Am 
Passaic, N. J. sterdam Ave, 


HARNESSES and ASSEMBLIES, wipe 1 
Alden Products Co., 1125 N. Main, Brock. 


ae “.. Mass. 
elden Mfg. Co., 4633 W. 
qgcinicago, 44, Ti Ven Bure, 
arol Cable Co., Div. of Cr 
Inc., Pawtucket, R. I. Nettie 


Columbia Wire & Supply 9a 
Park Rd., Chicago 18, i oe 
Cornish Wire Co., 50 Church, New York — 


171 
bard, Chicago 22, 1 W. Ba 
Essex Wire Corp., Fort Wayne 6, Ind. 
Essex Wire Corp., Wire Assemblies Dir,, 
Monticello, Ind. 
General Electric Co., 


nae “Manufacturing Co., 
Til. 


Construction Mate. — 


Ser ig naet Tienes Ww, Oliver 
pisis Wisates Con... toad & Fo- 

ter, Worcester 8, Mass. j 
Pistols cae Tosa idee ase Sa 













Runzel Cord & Wire & 4723-31 Mont. 
rose Ave., Chicago 41, IL 
Switchcraft, Inc., i328, N. Halsted, Chi- © 


cago 22, Til. 
Wire Stripper Co., 1725 Eastham Ave, 
Ohio 


East Cleveland 12, 
HEADPHONES and HEADSETS 
Automatic Electric Sales Cup. 1038 W. 

Van Buren, Chicago 11, IIL 


Brush Electronics Co,, 3405 Perkins Ave, 
Cleveland 14, Ohio. 
































































HEATING ELEMENTS and UNITS 


Carborundum Co., Globar Div., Niagara 
Walls. N. Y. 

Cutler-Hammer, Inc., 1264 St. Paul Are, 
Milwaukee 1, Wis 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Ferrod Mfg. Co., Sub. of Ferro Corp., 
605 N. River, Batavia, Ill 

General Electric Co,, Apparatus Sales 
Div., Schnectady 5, N. Y. 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

as -Man y 429 E. 164th, New York 
5 N. 

Syntron -— Homer City, Pa. 


Danvers 2, Mass. 


2 Fergus 
160 Mercer, 


Vulean Electric Co., 

Watlow Electric Mfg. Co., 
Ave., St. Louls 14, Mo. 

Westinghouse Electric Corp., 
Meadville, Pa. 


HERMETIC SEALS. Seals and 


Terminals, Hermetic. 


See 


HIGH-FREQUENCY HEATING UNITS 


General Electric Co., foggraes Sales 
Div.. Schenectady 5 Y. 
Semi-Conductor Div., Redio Receptor Co., 
Inc., 251 W. 19th, New York 14, N. Y. 
Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


HIGH NICKEL ALLOYS. See Nickel and 
Nickel Alloys. 


HOISTS, PNEUMATIC. See Pueumatie 
Tools and Equipment. 


HOLDERS, COMMUTATOR BRUSH 


D. B. Flower Manufacturing Co., 1317 
Spring Garden, Philadelphia 23, Pa. 
Graphite Metallizing Corp., 1059 Nev 
perhan Ave., Yonkers 3, N. Y. 

Mycalex Corp. «. Agee, 116 Cliften 
Blvd., Clifton, N. 

Phoenix wigetele Mfg. Co., 711 W. Lake, 
Chicago 6, 

Triple “‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Puller 
ton Ave., Chicago 39, Ill. 


IMMERSION HEATER UNITS. Se 


Heating Elements & Units. 


appears 
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in this issue use READER INQUIRY FACILITY, page 245 
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Performance proved... 


to your exact specification 


Here’s why Westinghouse Pulse Transformers are 
performance proved— 100% production line testing. 
Every Westinghouse Pulse Transformer must 
pass tests under simulated actual operating condi- 
tions. The pulse permeability test, for instance, 
besides giving control over normal parameters, 
includes pulse overvoltage tests and pulse exciting 
current measurements. 


Here’s why they can be produced in quantity to your 
exact specification—Wide core selection. The larg- 
est range of Hipersil® C core sizes in the world is 
available to Westinghouse Engineers. Wave shape 
performance need never be sacrificed by limited 
core stocks. 


Engineering experience. Westinghouse has for 
many years been the leader in the design and man- 
ufacture of transformers of all types and sizes. Wide 
engineering experience assures you of coordinated 
parameters, circuit familiarity and advanced pulse 
transformer designs. 


Why not let us prove that your specialty transform- 
er problem can be solved—to meet your precise 
specification under any operating conditions. 
Call your nearby Westinghouse Representa- 
tive — or, if you prefer, write direct for CS- 
44-250 to Westinghouse Electric Corporation, 3 
Gateway Center, P.O. Box 868, Pittsburgh 30, 


Pennsylvania. J-70718 


you can 6e SURE... i¢ its 


Westinghouse 








COILS 


that LOOK better 
ARE better! 


They should! They reflect superior workmanship and 
the use of the very best materials: Above all else, 
SroniTE CoILs are Vacuum Impregnated! 


With Vacuum Impregnation you get a safer coil, a surer 
coil and one with a longer life! With the high gloss finish 
on STonITE Colts no foreign elements penetrate. Con- 
ducting dust may be easily wiped off—your machinery 
is cleaner, a must for smooth, efficient operation. 


Write today for information. We will produce any quan- 
tity and guarantee prompt delivery ...and we will 
build coils to your specifications. 


Telephone: EXport 4-5949 


Stonite Coil Corp. 


ROUTE NO. 25 © YARDVILLE, NEW JERSEY 


IMPREGNATING COMPOUNDS. See Ce- 
ment, Insulating and Sealing; Wares 
and Compounds 


INDICATORS, HEAT. See Thermometers 
INDICATORS, SPEED. See Tachometers 


INDUCTION HEATING. See High-Fre- 
quency Heating Units. 


INFRA-RED LAMPS. See Lamps, 
descent and Infra-red. 


INSTRUMENTS, EE SAT RIOAL MEA 
URING and TEST - 


Acme Electric co 
ee A 


Incan- 


= 10 Water, 


Aerovox Corp., New Bedford, Mass. 

Associated Research, Inc., 3794 W. Bel- 
mont, Chicago 18, IIl. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Burlington Instrument Co., 125 Third 
Burlington, Iowa 

oem Co., Newark 4, 

J. 


176 

ae Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

Doelcam Corp., Soldiers Field Rd., Bos- 
ton 85, Mass. 

Federal Telephone and Radio pus. 199 
Kingsland Rd., Clifton, N. 

Freed Transformer Co., inc., ise Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. 

Ideal ‘Industries, Inc., 1008 Park Ave.. 

Sycamore, IIl. 

National Pneumatic Co., Inc., Holtzer- 

Boston 19, Mass. 


Cabot Div., 
roo Instrument Corp., 


Cuba, 


Central Ave., 


Lynbrook 


Simpson Electric Co., 
Chicago 44, ILL 
Waterman Products Co., Inc, Philadelphia 

25, Pa. (Oscilloscope). 

Westinghouse Electric 
Center Bldg. No. 3, 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 
Frelinghuysen Ave., 

Wheelco Instrument 
Co., 1403 Rock, 


5202 W. McKinzie, 


Corp., Gateway 
401 Liberty Ave., 


614 
Newark 5, N. J. 
Div... Barher-Colman 

Rockford, Ill. 


INSTRUMENTS, ELECTRONIC. 
also Oscilloscopes, Recorders) 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 


. (Bee 


55 E. 11th, 


Flower, Glendale 


Bristol Co., Waterbury 20, Conn 

we 176 Central Ave., Newark 4, 

Doelcam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass. 

Du Mont Laboratories Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales Div. 
Schenectady, N ¥ 

Industrial Test Equipment Co., 
New York 3, N. Y. 

Librascope, Inc., 1607 
Calif. 

Magnetic Amplifiers, Inc., 632 Tinton Ave., 
New York 55, N. Y. 

Sanborn Co., Industrial Div., 195 Massa 
chusetts Ave., Cambridge 39, Mass 

Servo _ of America, New Hyde Park 
N 

sian Electric Co 
Chicago 44, Ill. 

Weston Electrical Instrument  Co., 
Frelinghuysen Ave., Newark 5, N. J. 


5202 W. McKinzie, 


614 


INSTRUMENTS, LABORATORY 

STANDARD 
Acme Electric Corp., 3510 Water, Cuba, 
A 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Clarostat Mfg. Co., Inc., Dover, N, H. 

DeJur Amsco Corp., 45-01 oe 
Blvd., Long Island City 1 Y 

Doelcam Corp., Soldiers Field a. Bos- 
ton 35, Mass. 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., is Frelinghuy- 
sen Ave., Newark 5, N. 

Westinghouse Electric e Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., os 
Frelinghuysen Ave., Newark 5, N. 
Wheelco Instruments Div., Barber- tem 

Co., 1403 Rock, Rockford, Ill. 


INSULATING MATERIALS. See follow- 
ing specific headings: 


Cement, Insulating and Sealing 

Ceramics 

Cork and Cork Compositions 

Fabrics, Insulating 

Felt 

Fibre, Vulcanized 

Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Molding, Laminating Cast- 
ing and Extrusion Compounds 

Porcelain 

Rubber and Rubber Products 

Silicones 

Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and "Sleeving, Braided Fabrics 


Tubing and Sleeving, Extr 


Varnishes, Com uded Plasticg 
sulating bounds and Resins, ly. 


Waxes and Compounds 


INSULATION, WIR 

ramie and Synthetioy and CABLE (¢, 
Bakelite Co., A Divi 

bide & Carbon Corp. B00" haiuos 22 Car. 


~.....4 Some Ee 
ckmun Co., $015 Xv 
piand, 13. Ohio fonroe Ave,, Pas 
ow Corning Corp. 

land, Mich. (Silicone? AET-22, Mid. 
RI 


du_ Pont de Nemours & © 
Rubber Chemicals Diy., Waning fy 
Rochester 4, N. y. 


Del. 
eae Retox Co., 
eneral Electric Co. M 
rials Div., Hrldetort to 
Grete (Chemical Co., B. « 
oodrich Co., D 
gaiide.. Cleveland 15, Ono Ga ‘ton 
ellogg Co. W., Sub. of P; ina 
P.O. Box 469, Jersey City 2 me 


Sprague Electric , 307 Maha ta 


ose inane 
f ubber Cas Rockefeller Center, Neg 


York 20, N. 


Co. 


IRONS, SOLDERING. 


Se 
Equipment. . 


Soldering 


ISOLATORS, VIBRATION 
See Mountings, Rubber & 


JEWEL, LIGHT ASSEM 
Lights, Pilot and indies te 


KNOBS 4 HANDLES, 
MOLDED STOCK 


& SHO 
Synthetic 


Chicago Molded Products Co 
Kolmar Ave.. Chleage 51. hi, _ 
olding oo, H 

ms . pi 10, ti. —~ eo 
enera merican sep oortation Corp, 
Plastics Div., 135 S. La 8 . 
90, Ill. = 


Kurz-Kasch, Inc., 1419 8. Broa 
. ton 1, oe . away, Day. 
fidwest Mo ng Mfg. Co., 
Fullerton Ave., Chicago 39, ne % 
Raytheon Mfg. Co., Equipment Sales Dty,, 
Dept. 6120-EM, Waltham 54, Mass, 
Richardson Co., 2799 Lake, Melrose Part, 


ll. 

Rogan Brothers, 8027 N. Monti 

Skokie, Il. a 

Sinko Mfg. & Tool S- 3135 W. Grand 
Ave., Chicago 22, 


LACQUERS, ENAMELS, PAINT 
VARNISHES, FINISHING “= 


Allied Research Products, Inc., 4004-06 
E. Monument, Baltimore 5, Md. 

Aluminum Co, of America, Alcoa Bidg,, 
Pittsburgh 19, Pa. 

Bakelite Co., A Division of Union Cer. 
bide & Carbon Corp., 300 Madison Ave., 
New York 17 a 

Dow Corning Corp., Dept. ABI-22, Mié- 
land, Michigan (Silicone Resins & Va- 
nishes) 

du Pont de Nemours & Co., E. L, 
ishes Dept., Wilmington 98, Del. 

Insulation and Wires, Inc., 3435 Che 
teau Ave., St. Louis 3, Mo. 

taeand, acuseel Finishes Co., Wauke 
gan, 


LAMINATED METALS, PRECIOUS an 
BASE (Sheet, Tube and Wire) 


Reker * Co., Inc., 113 Astor, Newark §, 
Brainin Co., g S., 320 Washington, ML 


Vernon, N. 
General Plate ik: Metals and Controls 
Corp., 410 Forest, Attleboro, Mass. 
a ae & pormmn. 82 Fulton, New York 

8 : 

Improved Seamless Wire Co., Inc., 1% 
Eddy, Providence 5, Rhode Island 
Makepeace Co., D. E. Div. of Union Plate 

& Wire Co., Attleboro, Mass. 


LAMINATED PLASTICS. See Plastics 


LAMINATIONS, MOTOR and 
TRANSFORMER 


Magnetics, Inc., Dept. EM-13, Butler, Pa. 
Thomas & Skinner Steel Products Os, 
1114 E. 28rd, Indianapolis 7, Ind. 


LAMPS, FLUORESCENT 


General Electric Co., Nela Park, Clete 
land 12, Ohio 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 8, 401 Liberty Avs., 
Pittsburgh 22, Pa. 


LAMPS, INCANDESCENT and 
INFRA-RED 


General Electric Co., 
12, Ohio 

Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 22, Pa. 


LAMPS, MERCURY VAPOR 


General Electric Co., Nela Park, Cleveland 
12, Ohio 

Westinghouse Electric P Gateway 
Center, Bldg. No. 3, 41 iberty Ave. 
Pittsburgh 22, Pa. 


LAMPS, MINIATURE (Pilot and Indl 
eator) 


Chicago Biotetane lone Works, 1500 ¥. 
Ogden, icago 10, 
General Electric Co., Nela Park, Cleveland 
12, Ohio s 
Herzog Minature Lamp Works, Ins. ei 
Jackson Ave., Long we > City 1 RA. 
Westinghouse Electric P 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittshurch 22. Pa 


Davies 


Nela Park, Cleveland 


Corp., Gateway 
401 Liberty Ave. 


a 


To communicate with any manufacturer whose name > appears 
in this issue use READER INQUIRY FACILITY, page 245 


ELECTRICAL 


MANUFACTURING 





Well show you how to 


Cut yOUr 
COSIS 


30% to (0% 


9 out of 10 companies using small machined parts 
like these are wasting thousands of dollars per year! 


We know! We've proved in plant after plant all 
over the country that parts cold-formed the Milford 
way cost 30% to 70% less than when made by machin- 
ing or other methods . . . whether the quantity runs 


to a few thousands, or millions! 


We'll prove that you can save 30% to 70% on 
your cost of small parts and our work won't cost you 
one red cent! Just tell us, “Yes, we use small machined 
parts that look like these.” We'll take it from there! 
Contact your nearest Milford plant today! 


ILFORD RIVET & MACHINE CO. 


iS ~:, \ Gat MILFORD NORWALK ELYRIA AURORA HATBORO 
ae - » CONN. CALIF. OHIO ILLINOIS PENNA. 
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NDBOOK... 


ALLOY METAL TTT 


| 100 WAYS 


‘fo Improve 
| Your Products 


Learn how to make your products 


: lighter, smaller, stronger, more cor- 

* rosion resistant, more heat resistant, 
and more attractive with Alloy Metal 

by Wire, Rod and Strip. 

fe Send today for this new Hand- 

id book. Contains 40 well-illustrated 


pages of useful design information, 
engineering data and application 
studies on our Nickel Alloys. 


ALLOY METAL WIRE DIVISION 


PORTER COMPANY, INC 


er tee 


Pe. 


a: PECT PARK, PENNSYLVANIA 


ee 
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LAVA. See Ceramics. 


LAYOUT FLUID 
7 Rogers Mfg. Co., Minneapolis 7, 


Dykea Co., 2303-F N. 11th, St. Louis 6, 


LENSES, PRESSED GLASS 


MAGNETS, PERMANENT 


sees eae 
Mclble Steel Co. of America ome 

ay pias, Puabarge Se, Be” ® 
troit 34, Mich. De- 

 ~ Steel Products Co., Mergen 


Corning Glass Works, Corning, N. Y. 
Kopp Glass, Inc., Swissvale, Pa, 


LIGHTS, PILOT and INDICATOR 

Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 

Arrow-Hart and Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co., Dept. 
Satie, 3209 Humboldt, Los Angeles 31, 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Dialight Ce. yi? 60 Stewart Ave., Brook- 


lyn 37, N. 
Drake Manufacturing i. 1711 W. Hub- 
bard, Chicago 22, 
General Electric Co. Neia Park, Cleveland 
12, Ohio 
Hetherington, is. Sharon Hill, Pa. 
F., 204 Second Ave., 


Johnson Co., 


8. W., Man, Minn. 
Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y. 
Pyle-National Co., 1888 N. Kostner Ave., 
Chicago 51, Ill. 
Square D Co., 4041 N. Richards, Mil- 


waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 8. Kilbourn 
Ave., Chicago 23, II. 

Madison- Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Ino,, 2100 Pax- 
ton, Harrisburg, Pa. 

American Brass Co., Waterbury 20, Conn. 

Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. (Hollow Tubular) 

a 4 Engineering Co., Inc., Norwalk, 
onn. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Dante Electric Mfg. Co., Bantam, Conn. 

Hart eee Co., "211 Bartholomew 
Ave., Hartford, Con (Snap-in) 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Iisco Copper Tube & Products, inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 

Johnson Co., -» 204 Second Ave., 
S. W., Waseca, Minn. 

Jones Div., Howard B. Cinch Mfg. Corp., 


Chicago 24, Ill. 
Krueger & Hudepohl, Walsh Bldg., Cin- 
cinnati 2, Ohio 
Malco Tool and emtoeerteg Ca. 4021 
W. Lake, Chicago 24, 
116 Clifton 


Mycalex Corp. of America, 
Blvd., Clifton, N. J 
Newark 4, 
Tool Works, 


a Co., 35 Verona Ave., 
Siakenroot Div. 

Keller Ave., Chicago 39, Ill. 
—-* Mfg. Co., H. B., Battle Creek, 


2501 N. 
Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Ill 


of Milinois 


Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. 
Thompson-Bremer & Co., Sub. American 


Machine & Foundry Co., 520 N. Dear- 
born, Chicago 10, Ill. 


MACHINES. See specific headings. 
Balancing; Coil Winding; Die Casting; 
Microfilm; Molding; Print; Rivet Set- 
ting; Screw Driving; Pyelet Attaching; 
Strippers, Wire Vibration Test. (Also 
see Marking Devices.) 


MAGNETIC AMPLIFIERS 
Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3. N. J. 
Doelcam Corp., Soldiers Field Rd., Bos- 
ton 35. Mass. 
Freed Transformer Co., Inc 
field, Brookyln (Ridgewood) 27, N. 
Inet, Div. of Leach Corp., 4441 Sante Fe 
Ave., Los Angeles 58, Calif. 
Kearfott Co., Inc., 1378 Main Ave., Clif- 
ton, N. J. (UY) (Servo) 
Keystone Products Co., 904-6 23rd, Union 
City, N. J. 
Magnetic a Inc,, 632 Tinton Ave., 
New York 55, 7 
‘“o Freling- 
1803 


1730 Weir- 
7 


Torwico Electrenics, Inc., 
huysen Ave., Newark 5, 

Vickers Electric Div., Vickers, ‘Inc., 
Locust, St. Louis 8, 

Westinghouse Electric Corp.. Gateway 
Center, ee. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


MAGNETIC BRAKES. See Brakes. Mag- 
netic. 

MAGNETIC MATERIALS. 
Electrical; Magnets, 
netic Recorder 
Metal Products. 


See Steel 
Permanent; Mag- 
Components; Powdered 


MAGNETIC RECORDER COMPONENTS 

Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. (Wire) 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. (Tape) 


MAGNETIC TOOL HOLDERS & BITS 


Magna Driver Corp,, 779 Washington, 
Buffalo os Fe ee 


To.communicate with any ma 


Thomas & Skinner Steel Prody 
1114 E. 23rd, Indianapolis 7, in, @ 


MAGNET WIRE. See Wire, Magnet 


MARKING DEVICES 


Defiance Machines & Tool ~ 1930 §, 
Vandeventer Ave., St. Louis 0, Mo, 


MATERIALS HANDLING EQUIPMENT 


Continental-Diamond Fibre Co., ewark 
ob i 7 . M I 
Robbins yers, Inc., Cran 
Div., Springfield 99, Ohio + & Hein 


Spaulding Fibre Co., 


aN. 


Inc., Tonawanda, 


MERCURY RELAYS. Bee Relays, 
MERCURY SWITCHES. See Switches 


METAL, LAMINATED. See 
Metals. Precious and Base, 


METALS, PERFORATED. See Pertorateg 
Metals. 


Laminated 


METALS, PRECIOUS. See Gold; Lami. 
nated Metals; Platinum; Silver, 


METALS, PRE-PLATED. See Pre-plateg 
Metals. 


METALS, RARE 


Denstent Metallurgteal Corp., North Chi- 

cago, 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


METALS, RIGIDIZED. See Rigidizea 
Metals. 


METERS. See Instruments. 


MICA, GLASS-BONDED. See Gia. 
Bonded Mica. 

MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Ring:, 
Segments, Washers, etc.) 


Brand Dielectrics, Inc., 57 North, Will- 
mantic, Conn. 


Continental-Diamond Fibre Co., Newark 


Del. 

General Electric Co., Chemical Dir, 
1 Plastics Ave., Pittsfield, Mass, 
Insulation and Wires, Inc., 3485 Chow 

teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W, 
Washington Blvd., Chicago 6, IlL 
Macallen Co., Bay Rd., Newmarket, N. 
Mica Insulator Co., Schenectady 1, N. Y, 
New England Mica Co., Ine., 30 Woert 
Ave., Waltham 54, Mass. 


MICA UNDERCUTTERS 
Ideal Industries, 1008 Park Ave. 


Sycamore, 
Insulation and Wires, Inc., 3435 Chov- 


teau Ave., St. Louis 3, Mo. 
MICROFILM EQUIPMENT 


Eastman Kodak Co., Rochester 4, N, Y. 
(Micro-Film Machines) 


Inc., 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Pla- 
tics, Rubber. 


MOLDING MACHINES, PLASTIC 

Kux Machine Co., 6725 N. Ridge, Ci- 
cago 26, Ill. 

MOLDS and DIES (Plastics and a 


Royal Oak Tool & Machine Co., 
Stephenson Hwy., Royal Oak, ‘ha 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 


Fansteel Moteliurgiest Corp., North Chi- 


ago, 
Mallory “a : Co., P. B., Indianapolis 


Ind. 


MOTOR and GENERATOR SHELLS 


Cleveland Welding Co., W. 117th & Berta 
Rd., Cleveland 7, Ohio 


MOTOR BASES, ADJUSTABLE 


Overly-Hautz Co., 11500 Madison Ave, 
Cleveland 2, Ohio 


MOTOR CONTROLS and STARTERS 
See Controllers, Motor; Push Bw 
Stations, 


MOTORS, AIR 


Gast Manufacturing Corp., 100 Hinkley, 
Benton Harbor, Mich. 


MOTORS and GENERATORS. See Motors 
Table on page 396. 


MOUNTINGS. RUBBER and 
SYNTHETIC f 
Barry Corp., 708 Pleasant, Watertown 


Mass. 
General Tire & Rubber Co. Industrid 
Products Div., Wabash, Ind. 


Inc., 
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FOR LAMINATIONS 





Mosinee impregnating papers replace 


steel — when treated with synthetic resins 
to form light, strong, better insulated 
refrigerator door panels. Mosinee works 
with many manufacturers to develop im- 
pregnating papers of special qualities. In 
this case, characteristics desired are strength 
and moldability to take deep draws. 


FOR INSULATION 





Cable wrap of special Mosinee paper 
winds easily, twists uniformly. Mosinee 
moisture resistant, extra-strong, electrical 
cable wrap offers a plus value. Mosinee 
specialized production controls insure uni- 
formity, minimize problems in high speed 
twisting and cable wrap operations. 


OCTOBER 1954 








Profit with papers by Mosinee 


Find out how you can get “MORE PROFITS with 
PAPER’ ’— for laminations, insulation, packaging, 
protection, fabricating or processing 


FOR CONSTRUCTION 


Ce aed 





Mosinee patented reinforced paper simplifies building 
construction. Easy to handle Mosinee reinforced papers with 
steel mesh reinforcing attached, replace wood forms for pour- 
ing lightweight concrete floors. This is only one of many 
instances in which Mosinee cooperated in developing new 
papers to improve processing or production. 


HAT’s the theme of a growing number of con- 

cerns and industries who have worked with 
Mosinee experts. They've found Mosinee’s more than 
a quarter century of experience particularly valuable 
in developing special papers to perform specific 
functions. They've discovered that Mosinee special 
papers help complete their product or process faster, 
easier and usually at less cost. 

If you'd like to get a general idea of how Mosinee 
special papers can be developed or adapted to solve 
your particular product, production or packaging 
problems — write or see your Mosinee representa- 
tive. Find out how you, too, can profit more with 
papers by Mosinee. 


MOSINEE PAPER MILLS COMPANY 
DEPT. EM MOSINEE, WISCONSIN 


— specialist in industrial paper technology — 
makes fibres work for industry. 
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e Very Low cost 


We invite your 
inquiries. Ask 


catalogue on your 
company letterhead. 


* Plastic Film Capacitors 








MINIATURE 
CAPACITORS 






e Plastic film dielectric 


e Very High resistance 
e Low dielectric absorption 


e Temperature range— 
70°C to 140°C 


e Smaller than the smallest 

e Extremely long life 

e Voltage 100 fo 1000 volts 
for our complete © Capacitance .001 fo 1 mfd. 


e Will withstand severest 
environmental tests. 


% High Voltage Power Packs 
* Pulse Forming Networks 


APA Ore o> 


2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS 
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MOTORS 


Miniature Timing Motors, Geared 
~ Subfractional, Under 1/20 Hp. 
~ Fractional, 1/20, % Hp. 
~ Integral, 1 to 7% Hp. 


Integral, Over 744 Hp. 




















Gearmotors 


Generators 








~ Low Voltages (Under 110) 


Ohio ) 

Allis Co.. Louis, Milwaukee 7, Wis. 
(KLNOQRV) 

American Electric Motors, 4811 Anaheim- 
Telegraph Rd., Los Angeles 22, Calif. 
(BFKNQU) 

Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 

Barber-Colman Co., Dept. I, 1203 Rock. 
Rockford, Ill. (BCEYZ) 

Belgian Electric Sales Corp., 40 E. 49th, 
New York 17, N. Y. (BCDFHKNPQ) 
Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (ABCDEFGHIJQRTYZ&) 
Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3, N. J. (FGJKLMNO- 

PUVW) 

Bristol Co., Waterbury 20, Conn. (AX) 

Century Electric Co., 1806 Pine, St. 
Louis 3, Mo. (FGKLNOQR) 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. (A) 

Crocker-Wheeler Div., Elliott Co., Am- 
pere, N. J. (KLNOPQRUVW) 

Delco Products Div., General Motors Corp., 
Dayton, Ohio (BFGKLNUVZ) 

Diehl Mfg. Co., 1192 Finderne Ave., 
Somerville, N. J. (BCFHKNV) 

Doelcam Corp., Soldiers Field Road, Bos- 
ton 35, Mass. (Servo) 

Doerr Electric Corp., 510 N. 4th Ave., 
Cedarburg, Wis. (FGKL) 

Eastern Air Devices, Inc., 15 Washington, 
Dover, N. H. (ABEFJQTU) 

Electric Indicator Co., Inc., 105 Camp 
Ave., Springdale, Conn. (BCDEFGHJU 
VW) (Servo) 

Electrie Specialty Co., 171 South Stam- 
ford, Conn. GIKLMNOPUVWYZ) 
Electro Engineering Products Co,, Inc., 
609 W. Lake, Chieago 10, Ill. (BCD- 


UVxXx) 

Elliott Co., Crocker-Wheeler Div., Am- 
pere, N. J. (KLNOPQRUVW) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJKLMQR) 

Fairbanks-Morse & Co., 600 S. Michigan 
Ave., Chicago 5, Ill. (FKNOPQUVWY) 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y, (BCDFGHYZ&) 

Ford Instrument Co., 31-10 Thompson Ave., 
Long Island City, N. Y. (FYU) (Servo) 

G-M Laboratories, Inc., 4300 N. Knox 
Ave., Chicago 41, Ill. (Servo) 

General Electric Co., Apparatus Div., 
Schenectady 5. N. Y. 
(BCDEFGHJIKLMNOPQRSTUVWYZ&) 

General Industries Co., Dept. ML, Elyria, 
Ohio (BQYZ) 

Hagen Manufacturing Co., Inc., Sub. of 
Eagle Signal Corp., Moline, Ill 
(ABCDE) 

Hansen Mfg. Co., Inc., Princeton 3, Ind 
(ABCEVXYZ) 

Haydon Co., A. W., 234 N. Elm, Water- 
bury 20, Conn. (CXZ) 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. (BCDFZ) 

Hoover Co. Electric Motor Div., 12? 
Brook Ave., N. Plainfield, N. J. (FK) 
Howard Industries, Inc., Dept. EM-10, 1760 
State, Racine, Wis. (ABCDEFGHQRT 

UVYZ) 


Acro manne Co., Columbus 16, 
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International Register Co., 2620 

‘ ington Blvd., Chicago 12, mae 
ack & Heintz, Inc., 76 
Cleveland 1, Ohio (PK) B™sdwu, 

Kearfott Co., Inc., 1878 Main 
ton, DM. J. (UY) (Servo) Ave., Cit 

Lamb Electric Co., Kent, BCD 

uae ao ms EP 
and Electric Co., Div. of merican 
Machine and Foundry Co., Dera” 

oe x 788 
arco Industries, Inc., Te 
Depew, N. Y. (BCFHY) ™* Bird. 

Master Appliance Mfg. Co., Bridge & On. 

wr siatine. _ pooee) 
aster ectric .,_ Dayton 1, 
(FGJKLMNOPQRTUVW) ON? 

Motoresearch Co., 1600 Junction Ave., Bs 
cine, Wis, (BQY) , 

National Pneumatic Co., Ine., Holtser. 
Cabot Div., Boston 19, Mass. (QRUY) 

Onsrud Machine Works, Inc., 3907 Pal. 
mer, Chicago 47, IIL (FKN) 

Oster Manufacturing Co., John, Racine 
ba (BCFGHUVYZ&) (Servo & Syn. 
chro 

Packard Electric Div., General 

.. Warren. Ohio (FG) in 

Palmer Electric Mfg. Co., Sub. of Leach 
Corp., 6629 Bear Ave., Bell, Calif, 

Peerless Electric Co., 1415 W. Market 
Warren, Ohio (FGKLN) F 

Pesco Products Div., Borg-Warner 
24700 N. Miles Rd., Bedford, Ohio 
(CGLZ) 

Portable Electric Tools, Inc., Motor Diy, 
200 W. 88rd, Chicago 20, Ill, (GHL) 
Rae Motor Corporation, P. O. Bor 291, Re- 

cine, Wis. (BCDFGHYZ&) 

Reeves Pulley Co., Columbus, Ind. (QRT) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 
(FGEKLNOV) 

Reuland Electric Co., Alhambra, Calif. 
(KNQ) 

Robbins & Myers, Ime., Motor Dir, 
Springfield 99, Ohio (BCDEFGJKND) 

Scruggs Co., Loyd, Festus, Mo. (BCDYZ&) 

Servo Corp. of America, New Hyde Park, 
N. Y. (Servo) 

Servomechanisms, Inc., 500 Franklin Ave. 
Garden City. L. I, N. Y. (Servo) 
Soreng Products Corp., 9551 Soreng Ave, 

Schiller Park, Il (F) 

Star-Kimble Motor Div., of Miehle Print- 
ing Press & Mfg. Co., 206 Bloomfield 
Ave., Bloomfield, N. J. (KLNOQRYZ) 

Sterling Electric Motors, Inc., 5401 Ans- 
heim—Telegraph Rd., Los Angeles 2, 
Calif. (FKNQ) 

Transicoil Corp., 1346 Suburban Station 
Bldg., Philadelphia 3, Pa. (Servo) 

U. S. Electrical Motors, Inc., Los Angela 
54, Calif. (FKNQY) 

Wagner Electric Corp., 6454 Plymoutt 
Ave., St. Louis 14, Mo. (FGKLNYZ) 

Wesche Electric Co., B. A., 1626 Vine, 
Cincinnati 10, Ohio (FGKLNOZ) 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave, 
Pittsburgh 22, Pa. (BCDEFGHIJKLM 
NOPQRSZ&) 


ET 


MOUNTINGS, RUBBER and 
SYNTHETIC (Cont.) 


Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn. 

U. 8S. Rubber Co., Rockefeller Center. New 
York 20, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19. TIl. 


MOVEMENTS, CLOCK and TIMING 


Haydon Co., A. W., 234 North Elm, Wa- 
terbury 20, Conn. 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn 

Pennwood Numechron Co., 7249 Frankstown 
Ave., Pittsburgh 8, Pa. 


NAME and INSTRUCTION PLATES 

C & H Supply Co., 415 FE. Beach Ave 
Metal-Cal, Dept. D-5, Inglewood 3, 
Calif. 

Chicago Thrift-Etching Corp., 1555 N 
Sheffield Ave., Chicago 22, Ill. 

Cea Stenent Fibre Co., Newark 
13, el. 

General Electric Co., Chemical Div., 1! 
Plastics Ave., Pittsfield, Mass, (Plastics) 

Mica Insulator Co., Schenectady 1, N. Y 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


Alloy Metal Wire Div., H. K. Porter Co., 
Inc. of Pittsburgh, Prospect Park, Pa. 


American Brass Co., Waterbury 20, Conn. 
(Cupro- Nickel) 

om Brass & Copper Co., Waterbury 2, 
Sonn. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. 

Revere Copper & Brass Inc., 230 Park 
Ave., New York 17, N. Y. 


NICKEL-SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 20 
Conn. 

Federated Metals Div., American Smelting 
& Retzing Co., 120 B’way, N. 1, 
N 


Revere Copper & Brass Inc., 230 Park 
Ave., New York 17, N._Y. 
Seymour Manufacturing Co., Seymour 


Conn. 
Waterbury Rolling Mills, Waterbury, Conn 
NON-MAGNETIC IRON and STEEL 
See Steel, Stainless 
NUTS. See Fasteners 


NUT RUNNERS. See Pneumatic Tools 
and Equipment; Screw-Driving Machines 


OHMMETERS. See Instruments. 
OILERS. See Lubricators, Oil or Grease 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245 
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The Lionel Corporation, largest and finest 


“ ; maker of toy electric trains, knows that its 
0 U | AY @) customers require exactness of detail from 
eee 


gear boxes to the colors in the insignias of 
famous trains it reproduces. Much of this 
detail is possible only because of the perfection 
obtained by the use of die cast parts made on 
KUX machines. Lionel finishes must match 
those of the real life counterpart to the minutest 
detail . . . they have to be tough and durable 
enough to withstand the knocks of railroads 


a 
T 0 i p | C h 0S P operated by boys from “‘six to sixty.” 


KUX Die Casting Machines produce tough, 
smooth, non-porous castings that make these 


finishes possible. They add strength to the 

¥ trains, provide superior performance, and per- 

U xX mit an economy of production so Lionel can 
sell its products at the lowest possible price. 


KUX engineers can help you solve equally 


» 7 a : 
tough production problems with exactly the 
le CaS ng Mm a C i il eS right machine to meet your requirements . . . 





whether it’s tiny gear boxes or gigantic castings. 
A letter or card will bring you full information. 


to get perfect detail in KW X MACHINE COMPANY 


its scale model trains 6725 N. Ridge Ave. + Chicago 26, Ill. 


Model BH 18 


Hydraulic operated for die casting 
zinc, lead or tin 
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° Permanently anchor 
exterior conductors 
e Withstand strains up 


: _ to 100 Ibs! 


Low cost, easily installed 

GRIPMASTER Strain Reliefs 
anchor cords and cables at point of 
entry and positively prevent loosening 

of the conductor at the terminals. Solve 
your cord and cable failures PERMANENTLY 
wherever exterior conductors supply the 
errr’ Underwriters sone 


yt End Cord ond | 














i 


FOR EVERY TYPE OF CONNECTION! 
EVERY ASSEMBLY LINE OPERATION! 






the cable. 


holding the cable 


4, 4;! 





GRIPMASTER ALL-METAL TYPE 


=~ Slight pressure permanently positions 
this one-piece type. The strain relief 
forms a smooth metal 
firmly locked in a tenacious grip about 


GRIPMASTER CLICKON TYPE 


Clicks on in seconds, 
position. The Clickon forms an immovable 
ring with uniform pressure around the 
cable circumference. 


GRIPMASTER INSULATED TYPE 


Especially adapted to assembly line 
operations. Forms a neat, compact ring, 


band which is 


locks securely in 


in a vise-like grip. 


GRIPMASTER WIRE 
BINDING SLEEVES — 
Prevent the fraying of 
cord ends. Specially treat- 
ed rubber tubes available 

in-5 wire sizes to .790. 


CALL OR WRITE TODAY, FOR NEW 
CATALOG, SAMPLES, QUOTATIONS 


GEO! GE WALKER COMPANY — 





EXCLUSIVE. MANUFACTURERS 


AMSTERDAM AVENUE, PASSAIC, NEW JERSEY 


Ri els 
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OSCILLOGRAPHS 


See Instruments also, Recorders, Oscille- 
graphic, 


OSCILLOSCOPES 


Du Mont Laboratories, Inc., Allen B., 
760 Bloomfield Ave., Clifton, N. J. 
Federal Telephone and Radio Corp., 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 


Simpson Electric Co., 5202 W. McKinzie, 
Chicago 44, Ill. 

Waterman Products Co., Inc., 2445-63 
Emerald, Philadelphia 25, Pa. 

OVENS, INDUSTRIAL 

Insulation and Wires, Inc., 3435 Chou- 


teau Ave., St. Louis 3, Mo. 


PACKAGING. See Boxes and Crates: Con- 
tainers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PAINTS. See Lacquers, Enamels, Paints 
and Varnishes 


PALLADIUM. See Platinum and Platinum 
Products. 


PANEL CONTROL UNITS 

Allen-Bradley tag 1316 S. Second, Mil- 
waukee 4, Wi 

Arrow-Hart & Hegemen Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Automatic Temperature Control Co., Ine., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn, 

Cutler-Hammer, Inc., 1264 St. Paul Ave. 


Milwaukee 1, Wis. 

mee Signal Corp., 202 20th, Moline 1, 

Gemco Electric Co., 25681 W. 8 Mile 
Rd., Detroit 19, Mich 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 

ates Electric Co., 99 Plum, Tren- 

Mullenbach ‘Electrical Manufacturing Co., 
2300 E. 27th, Los Angeles 58, Calif 


Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 
Wheelco Instruments Div., Barber-Colman 


Co., 1203 Rock, Rockford, Ill. 
PANELS, DIAL. See Dials and Panels. 
PANELS, SHEET STEEL. See Cabinets, 

Sheet Metal. 


PAPER, INDUSTRIAL 


Cottrell Paper Co., Inc., 88 
Fall River 1, Mass. 
Hollingsworth & Vese Co., 


Purchase, 


Bast Walpole, 


Mass. 

Mosinee Paper Mills Co., Dept. EM, 
Mosinee, Wis 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. Y. 

PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave, New 
Haven 14, Conn. 

Continentel-Diamené Fibre Co., 
13, Je 

Cottrell Paper Co., Inc., 
Fall River 1, Mass 

Dobeckmun Co., 3301 Monroe Ave., 
land 13, Ohio 

General Electric Co., Chemical Div., 
1 Plastics Ave., Pittsfield, Mass 

Hollingsworth & Vose Co., East Walpole, 
Mass. 

Insulation and Wires, Inc.. 3435 
teau Ave., St. Louis 3, 

Insulation Manufacturers 
Washington Blvd., Chicago 6, III. 

Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J 

Sepee. Box 60, New York 16, 
N ; 


Mica Insulator Co.. Schenectady 1, N. Y. 

Mosinee Paper Mills Co., Dept. EM, 
Mosinee. Wis. 

National Vulcanized Fibre Co., 
ton 99, Del 


Newark 
88 Purchase, 


Cleve- 


Chou- 


Corp., 565 W. 


Wilming- 


Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N 

ers Fibre Co., Inc., Tonawanda, 
N 


West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N, Y 


one te- PHOTOGRAPHIC REPRODUC- 


Bruning Co., Inc., Charles 4700 Montrose 
Ave., Chicago 41, Ill 
Eastman Kodak Co., Rochester 4, N. Y. 


PAPER, TRACING. See Tracing Cloth 
and Paper. 


PARTS FEEDERS, SELECTIVE 


Detroit Power Screwdriver Co., 
Fort, Detroit 16, Mich. 
Segal, 
N. 
aan Co., Homer City, Pa. 


PERFORATED METALS 

Rigidized Metals Corp., 
falo 2, N, Y. 

Wickwire Spencer Steel Div., Colorado 
Fuel and Iron Corp., Clinton, Mass. 


PERMANENT MAGNETS. See Magnets 
Permanent. 


2817 W. 
(Hopper Units) 
ne 72 Spring, New York 12, 


(Vibrator) 


7323 Ohio, Buf- 


PHOSPHOR BRONZE 

(Rod, Sheet, Tubing, Wire) 
American Brass Co., W aterbury 29 
Chase Brass & Copper Co., Waterbiry 


Conn. 

Mallory & Co., Inc., P. 

a Ind. R., Indlanapetiy 
vere Copper & Brass, I 
Ave., New York 17, N. Y” 230 Park 


Seymour Manufacturin 
Conn  G, Seymour, 
Woterbury Rolling Mills, I Ww 
Conn. Ne- Waterbury, 


PHOTOELECTRIC CELLS ang TUBES 
Brhve, New Haven 11. Gonz’? Ob 
an “hd F ate ,Elestoni Dn. 
ee pene on 1521 Grang 
Standard Piezo Co., Carlisle, Pa, 

Meee St oun, wae Is tm 


PHOTOELECTRIC CONTROLS 


Bristol Co., Waterbury 20, Conn 


General Electric Co., Apparatus s 
Schenectady 5, N.Y. ales Diy, 


Mercoid Corp., 4227 W. Belm 
Chicago 41, Ill. amt dm, 
Westinghouse Electric Corp., Gatey 


Center, Bldg. No. 3, 401 Libert 
Pittsburgh 22, Pa. y Are, 


Weston Electrical Instrument Corp, 614 
Frelinghuysen Ave., Newark 5, N.'J, 


PILLOW BLOCKS. See Blocks, Pilioy, 


PINS, COTTER and LOCK. See Fasteney 


PINS, SEAMLESS 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn, 


PLASTICS, COLD MOLDED and 
INORGANIC. See Ceramics. 


13 Mountain Grove, 


PLASTICS MOLDERS, EXTRUDERS 
and FABRICATORS 


Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 
American Insulator Corp., New Freedom, 


Pa 


Anchor Plastics Co., Inc., 36-36 36th, 
Long Island City 6, N. ¥. 

Asbestos-Textile Div., Raybestos-Menhst- 
tan, Inc., Manheim, Pa, 

Barber-Colman Co., Dept. H, 1403 Rock, 
Rockford, Ill. 

Chicago Molded Products Corp., 1024 VN, 
Kolmar Ave., Chicago 51, Ill, 

Continental-Diamond Fibre Co., Newark 
13, Del. 

Crane Packing Co., 1824 Cuyler Ave, 


Chicago 13, Ill 
Davies Molding Co., 
Chicago 10, Ill 
Dayton Rogers Mfg. Co., 

Minn. 
Erie Resister Corp., 


Harry, 1428 N. Wells, 

Minneapolis 7, 

Plastics Div., Bris, 
Pa. 

Federal Telephone and Radio Corp., 199 


Kingsland Rd., Clifton, N. J. 
Garlock Packing Co., Palmyra, N, Y. 


General American Transportation Corp., 
Plastics Div., 135 8S. La Salle, Chicago 
90. Ill 

General Electric Co., Chemical Div., 4 


Plastics Ave., Pittsfield, Mass. 
Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co., 


9 Argyle Terrace, Irvington 11, N. J. 
Kuhn & Jacob Molding “iad Tool Co., 
1204 Southard, Trenton 8, N. J. 
Kurz-Kasch, Inc., 1419 8S. Broadway, 
Dayton 1, Ohio 
Mica Insulator Co., Schenectady 1, N. Y. 
Midwest Molding & Mfg. Co., 4630 W. 


Fullerton Ave., Chicago 39, Ill 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. 

Phalo Plastics ‘Corp., 
ter, Worcester 8 

Polymer Corp. of 
Pa. 

Richardson Co., 
Ill 


Commercial & Fos- 
Mass. 
Pennsylvania, Reading, 


2799 Lake, Melrose Park, 


Rogan Brothers, 8027 N. Monticello Ave. 
Skokie, Il. 

Rostone Corp., 123 S. Earl Ave., Lafay- 
ette, Ind. (Inorganic) 

Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. 

Sinko Mfg. & Tool Co., 3135 W. Grand 
Ave., Chicago 22, Ill. z 
Spaulding Fibre Co., Tonawanda, N, Y. 

Taylor Fibre Co., Norristown, Pa. 

U. S. Gasket Co., Camden 1, N. J. 

Westinghouse Electric Corp., Gateway Cen- 
ter Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


Wiggins Plastic Molding Co., Inc., 31! 
Cortlandt, Belville 9, N. J. 

PLASTICS—MOLDING, LAMINATING, 

CASTING and EXTRUSION 
COMPOUNDS 

Alkyd Molding Compound (T) 
Cellulose Acetate (A) 
Cellulose Nitrate (K) 
Epoxy Resins (U) 
Ethyl Cellulose (B) 
Fluorocarbons (P) 
Melamine-Formaldehyue (C) 
Methyl Methacrylate (D) 
Nylon (¢) 
Phenolics y 
Plastosols, Vinyl iH 
Polyethylene (H) 
Polyester Resins o 
Silicone Resins iF) 
Styrenes oD 
Urea Formaldehyde ( 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245 


ELECTRICAL MANUFACTURING 


hat type of O-ring 


performs best? 


Laboratory tests prove one type of O-ring seal has 
greater tensile strength and longer flexing life—injection 
molded O-rings produced by Minnesota Rubber. Why? 

Ordinary O-rings are compression molded—a process 
that forms extrusion or “flash” resulting in weakening 
trimming blemishes at the parting line and variations 

in the cross-section of the molded part. 
Minnesota Rubber O-rings and custom molded parts 
are made differently. The exclusive injection molding 
process eliminates all machine trimming and rubber 
flash on the sealing surfaces. Constant result: O-rings 
and special rubber parts with smoother surfaces, tougher 
structure, higher density, longer life—with tolerances 
closer than + .001 inch. The cost? Lower 

than the industry average! 
No matter how tough your O-ring problem, Minnesota 
Rubber will help you off the horns of your dilemma. 
Write today for complete details. Ask for the free 


catalog 9-B, “‘O-rings’’, for helpful information. 


Minnesota Rubber and Gasket Company 


3630 Wooddale Avenue, Minneapolis 16, Minn. 
Dept. 301 


Phone MOhawk 9-6781 
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Phenolic Case 


Phenolic Back 





Centralized responsibility for Multiple plastics components can make a 


big difference in lowering costs as well as simplifing production schedules. 


Triple "M” Customolding facilities have been coordinated with many pro- 
duction lines and we can show interesting results. Write for details. 


MOLDMAKERS AND MOLDERS + COMPRESSION AND INJECTION 


oWiddsest Molding 


4630 W. Fullerton Ave. « Chicago 39, ee ¢ Phone Dickens 2-0777 


400 


Vinyl Acetal (L) 
Vinyl Alcohol (K) 
Vinyl Chloride (Vv) 
Vinyl Chloride- 

Vinylidenechloride (Ww) 
Viny! Chloride Acetate (M) 
Vinylidene Chloride (N) 


American Cyanamid Co., 33 D. Rockefeller 
Plaza, New York 20, N. Y. (CJQ) 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave., New 
York 17, N. Y. (EFHJMQUV) 

Barrett Div., Allied Chemical & Dye 

New York 6, N. Y¥ 


Corp., 40 Rector, 
Borden Co., Chemical Div., 5000 Summer- 
dale Ave., Philadelphia 24, Pa. (E) 
Dow Chemical Co., Plastics Sales, PL 
444T-1, Midland, Mich. (F) 

Dow Corning Corp., Dept. ABI-22, Mid- 
land, Mich. (8) 

du Pont de Nemours & Co., Inc., E. I. 


Polychemicals Dept., 350 Fifth Ave., 
New York 1, N. Y. (ADGKLPR) 

Durez Plastics & Chemicals, Inc., 1310 
Walck Rd., North Tonawanda, N. Y 


(E) (Casting Resins) 

General Electric Co., Chemical Div., i 
Plastics Ave., Pittsfield, Mass. (EFQS) 

Glastic ae 1823 E. 40th, Cleveland 3, 
Ohio (Q) 

Goodrich Chemical Co., B. F., Div. of B. 
F. Goodrich Co., Dept. GH-5, Rose 
Bldg., Cleveland ‘15, Ohio (INVW) 

Kellogg Co., M. W., Sub. of Pullman, 
Inc., P. O. Box 469, Jersey City 3, 
N. J. (P) 

Konpers Co... Ine Chemical 
Dept. EM-104, Pittsburgh 19, Pa. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Monsanto Chemical Co., Plastics Div., 
Room 2401, Springfield 2, Mass. (CEFV) 

Polymer Corp. of Pennsylvania, Reading, 
Pa. (GP) 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill. (CEJ) 

Rostone Corp., 123 E. Earl Ave., 
Ind, (H) 

Shell Chemical Corp. 
New York 36, N. ¥ 

U. 8S. Rubber Co., 
New York 20, N. Y 


PLASTICS, SHEETS, RODS and TUBES 


Aircraft-Marine Products, Inc., Amplifilm 
Div., 2100 Paxon, Harrisburg, Pa. (Di- 
electric Sheets) 

Campco Div., Chicago Molded Products 
Corp., 2717 N. Normandy Ave., Chi- 
cago, Ill, (Sheets only) 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio (Tubes) 

Continental-Diamond Fibre Co., Newark 


13, Del. 

Eastman Kodak Co.. Rochester 4, N. 

General Electric Co., gg Div, 1 
Plastics Ave., Pittsfield, Mass 

Gets Corp., 1823 E. 40 St., Cleveland 
, Ohio 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Polymer Corp. of Pennsylvania, Reading. 


Division 
(AF) 


Lafayette, 
500 Fifth Ave., 


Rockefeller Center, 


Resinite Corp., Div. of Precision Paper 
Tube Co., 2035B W. Charleston, Chi- 


cago 47, TIL 

Ryerson & Son, Inc., Joseph T., Chicago 
Ill. 

Seenidins Fibre Co., Tonawanda 

N 

Stone Paper Tube Co., Inc., 900-922 
Franklin, N. E., Washington at D. Cc 

Taylor Fibre Co., a. Pa. 

Westinghouse _—3 Gateway 
Center, Bldg. No. 3, ar iberty Ave. 
Pittsburgh 22, Pa. 


Inc., 


PLATINUM and PLATINUM PROD 
UCTS (See also Contacts) 


eer & Co., Inc., 113 Astor, Newark 5, 
N 


Brainin Co.. C. S., 318 Washington, Mt 
Vernon, N. Y. 

General Plate Div. Metals and Controle 
Corp., 410 Forest, Attleboro, Mass. 


eee! & ynaen, 82 Fulton, New York 


Ney Co., * M., 371 Elm, 
Conn 


Hartford 1, 


PLIERS and CUTTERS, WIRE 


Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, Il. 

Robinson Co., Ralph G., Box 494-442, 
North Sacramento 15, Calif. (Wire 
Twisters) 


PLUGS and RECEPTACLES 

Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass. 

American Phenolic Cop. 1880 S. 54th 
Ave., Chicago 56, 

Arrow-Hart & eae Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales Co., 
Van Buren, Chicago 7, 1 


Belden Mfg. Co., 4633 W. 
Chicago 44, IIl. 
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‘Van Buren 


Cannon Electric Development Co., Dept 
500, 3209 Humboldt, Los Angeles 31, 
Calif. 

Constantin & Co., L. L., Rt. 46 & Frank- 
lin Ave., Lodi, N. J. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. ¥ 


Crouse-Hinds Co., Syracuuse 1, N. Y. 
General Electric Co., Construction Mate- 


rials Div., Bridgeport 2, Conn. 
—. Inc., arvey, Bridgeport 2, 
onn 


Johnson, E. F., 204 Seco 
7 Waseca, Min. nd Ave., g. v 
ones v oward B., Ci 

Chicago 24, Ill. neh Mtg. Corp 


Joy Manufacturing Co., Hen 
p Bide. Pittsburgh 23; Pa. Ty W. Oliver 
Packar Electric Div., Gen 
Corp., Warren, Ohio eneral Motory 
Pass & Seymour, Inc., 
Syracuse 9, N. Y. 
Pyle- National Co., 
iL. 


Solvay Station, 
1388 N. Kostner Ave. 


— si. 
>yrami t 
_ . nstrument Corp., Lynbrook 
Riserside Monsfosturing and Electri 
Supply Co., 10227 Michi 
a UCU he "Der 
Switeheratt Co., Inc., Pawtucket, 
witchcraft ne., 1828 N, H 
cago 22, ated, "ta 
U. 8. Rubber Co., yrorketeller Center 


New York 20, N. 


PLUGS, EXPANSION 


Wrought Washer te. Co., 


2200 
Milwaukee 7, Wis So. Bay 


PNEUMATIC MOTORS. See Motors, Air 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Bead Chain Mfg. Co., 


13 Mountai 
Bridgeport 5, Conn. = Gem, 


Superior Electric Co., 83 Laurel, Bristol 
Conn. ‘ 
POTENTIOMETERS. 
(See also Rheostats). 
Allen-Bradley Co., 1316 8S. Second, mil. 


waukee 4, Wis 
Bourns Laboratories, 
Riverside, Calif. 
Bristol Company, Bristol Conn 
Clarostat Mfg. Co., Inc., Dover, N. # 
DeJur Amsco Corp., 45-01 Northern Bivd., 
Long Island City 1, ' 
Helipot Corp., Div. Beckman , instruments 
Inc., South Pasadena, Cali 


6135 Magnolia Ave, 


Ohmite Manufacturing Co., 3613 Howard, 
Skokie, : 

Stackpole Carbon Co., St. Marys, Ps. 

TAGliabue Instruments Div.. Weston 
Electrical Instrument Corp., 614 Fre- 


linghuysen Ave., Newark 5, N. J. 
Wheelco Instruments Div., Barber-Colmap 
Co.. 1403 Rock. Rockford. Ml. 


POTS and LADLES, MELTING 


General Electric Ce. ie Sales 
Div., Schenectady 5 Y. 

Vulean Electric Co., atten 2, Mass. 

POWDERED METAL PRODUCTS. (Se 
also Bearings and Bushings; Contacts) 


Amplex Div. of Chrysler Corp., Dept. £. 
6501 Harper, Detroit 31, Mich. 
Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 
Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21. Pa. 
Mallory & Co., Inc., P. R., Indianapolis 


6, Ind 
Moraine Products Div. of General Motors 


Dayton, Ohio 

Radio Cores, Inc., 9540 Tulley Ave. 
Oak Lawn, Ill. 

Stackpole Carbon Co., St. Marys, Pa 
(Iron Cores) 

Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 4, Ohio 

United States Graphite Co., 1621 Holland 
Saginaw, Mich. 


POWDERS, METAL 


Antara Chemicals, Sales Div. General 
Analine & Film Corp., 435 Hudson, 


New York 14, N, Y. 
Beaty Merman, 82 Fulton, New Yok 
r 160 Front, New 


(Brass, Bronze, Copper 


New Jersey Zine Co., 
vom v x. F. 
and Zinc) 


POWER SUPPLY UNITS 


American Television & Radio Co. & 
Paul 1, Minn. 

Avion Instrument Corp., 299 Highway No 
17, Paramus, N. J. 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

Federal Telephone and Radio Corp., 900 
Paseaic Ave.. E. Newark, N. J. 

Inet Div. of Leach Corp., 4441 Santa Fe 
Ave., Los Angeles 58, Calif 

Mallory & Co., Inc., PB. R., Indianapolis 
6, 

Resthemn Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass. 
Servo Corp. of America, Inc., New Hyde 

Park, N. Y. 
Superior Electric Co., 83 Laurel, Bristol, 
Conn. 


PRE-PLATED METALS. Aluminum 
Brass, Copper, Steel, Zine, Sheet ané 
Strip. 


American Nickeloid Co., Peru 8, Tl. 


PRESSES, MOLDING. See Molding Me 
chines, Plastics. 


PRINT MACHINES 


Bruning Co., Charles, 4700 Montrose Ave. 
Chicago 41, Ill. 


PULLEYS, V-TYPE. See Drives, Belt 
ene 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245 


ELECTRICAL 


MANUFACTURING 


You’re ’way ahead of the game with 
RB&W’s unique new SPIN-LOCK Screw—it 
saves you money right down the line with 
its exclusive one-piece construction. Here’s 
why: 

Workers do more fastening in less time. 
There’s no washer to add. And it’s easy to 
drive SPIN-LOCK in hard-to-reach spots. 


Purchasing and inventory costs drop. 
There’s just one requisition to fill . . . one 
part to stock, because SPIN-LOCK does away 
with the need for washers. 


Accidents and lost time go down. There’s 
no projection on SPIN-LOCK to catch fingers 
or clothes. No special handling is required, 
either. 


SPIN-LOCK holds tighter under vibration 

than ordinary fasteners. Ratchet-like teeth 

under the head lock into the surface when 
, assembled. Hex, pan, truss, flat heads. 


For complete data on RB&W SPIN-LOCK 


Screws, refer to our catalog in the 
PRODUCT DESIGN FILE of Sweet's Catalog. 





Russell, Burdsall & Ward Bolt and Nut Company— 
The Complete Quality Line. Plants at: Port Chester, 
N.Y., Coraopolis, Pa:, Rock Falls, Ill., Los Angeles, 
Calif. Additional sales offices at: Ardmore ( Phila.) Pa., 
Pittsburgh, Detroit, Chicago, Dallas, San Francisco. 
Sales agents: Seattle. Distributors from coast to 


coast. 
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Teeth of SPi “LOCK Screw 
touch bearing surface be- 
fore final tightening. 














He? 13 fi 3 x 
Final tightening embeds 
teeth in surface, assuring 
positive locking. 


RB&W 


indook 


U.S. Pat. No. 2,253,241 















The Tighter, Stronger, Surer Fastener ! 
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metal. 


now! 


@ FABRICATION ... 
OLYMPIC offers not 
only standard but also 
special housings—both 
drawn and fabricated— 
in steel, brass, copper, 
aluminum, 
In addition cov- 
ers, end bells, channels, 
brackets, and flanges. 
Also modification and 
assembly service. 


Tool-and-die and sam- 
ple shop facilities avail- 
able to meet your spe- 
cial requirements fast! 







What Shape Is 
Your Product? 


“STANDARDIZE WITH 


OLYMPIC 





and Mu- 


@ FINISHING . . . centrifugal hot-tin 


dipping, cadmium plating, and black 
oxide finish. 


Mass-production prices. Stock deliveries. 


Consolidate your specs with OLYMPIC 


AWPU 


METAL PRODUCTS COMPANY, INC. 





ALPHA, NEW JERSEY 











Over 3000 
Standard Sizes 
and Shapes! 


Precision engineered. 


























PUMPS. See also Compressors and 
Pumps, Air and Vacuum. 

Fairbanks-Morse & Co., 600 S. Michigan 
Ave., Chicago 5, Ill. 

Pesco Products Div., Borg-Warner Corp. 
24700 N. Miles Rd., Bedford, Ohio 

Robbins & myers. Inc., Pump Div., 


Scintilla Div., Bendix Aviation Cerp., 
Sidney, N. Y., (Diesel Fuel) 


PUSH BUTTON STATIONS 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales Corp., 1038 W. 
Van Buren, Chicago 7, Ill. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Cutler-Hammer, Inc., 1264 St. Paul Ave. 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Sales 
Div,. Schenectady 5, N. Y. 

Micro Switch Div., Minneapolis- Honeywell 
Regulator Co., Freeport, 

National Acme Co., 176 E. 181st, Cleve- 
land 8, Ohio 

one Co., 1388 N. Kostner Ave., 
Chicago 51, Til. 

—— > o. 4041 N. Richards, Milwau- 
ee 

Ward Leonard —- Co., 34 South 
Mount Vernon, N. 

Westinghouse iilectrie” Corp., Gateway 
Center Bidg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


PYROMETERS 


Bristol Co., Waterbury 20, Conn 
wave Corp. of America, New Hyde Park, 


N. Y. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 

Thermo Electric Co., 109 Fifth, Saddle 
re Township, Rochelle Park P. O. 


Wheelco Instrument Div., Barber-Colman 
Co., 1403 Rock, Rockford, Il. 


REACTORS. (See Transformers.) 


RECORDERS, GRAPHIC. 
(See Instruments). 


RECORDER COMPONENTS, MAGNETIC 
(See Instruments). 


RECORDERS, COMPUTER. See Instru- 
ments, Electronic. 

RECORDERS, OSCILLOGRAPHIC 

Sanborn Co., Industrial Div., 195 Massa- 
chusetts Ave., Cambridge 39, Mass. 

RECTIFIERS, MERCURY ARC 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Westinghouse flectric Corp., Gateway 
Center Bldg., No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


RECTIFIERS, METALLIC 
Acme poe Corp., 3510 Water, Cuba, 
N 


Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ml. 


| Bogue Electric Mesutenurias Co., 54 Iowa 





Ave., Paterson 3, N. 

Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn, (Selenium 
& Copper Oxide) 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Tl. (Selenium) 
Federal Telephene and Radio Corp., 199 

Kingsland Rd., Clifton. N. J. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. (Selenium 
Copper Oxide, Industrial Germanium) 

General Electric Co., Electronics > 
Syracuse, N. . (Germanium Diode) 

Inet, Div. of Leach Corp., 4441 Sante Fe 
Ave., Los Angeles 58, ‘Calif, 
International Rectifier Corp., 1521 EL 
Grand Ave., El Segundo, Cal. (Seleni- 
um) 

Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. (Magnesium-Copper Sulphide) 

Radio Receptor Co., Inc., Semi-Conductor 
Div,, 251 W. 19th, New York 14, 
N. ‘Y. (Germanium Diode, Selenium) 

Sarkes Toten. Inc., Rectifier Div., Dept. 
= 4, 415 N. College Ave., Bloomington, 
nd. 

Syntron Co., Homer City, Pa. 

Ther Electric & Machine Works, 11A 8, 
Jefferson, Chicago 6, Ill. (Selenium) 
Vickers Electric Div., Vickers, Inc., 1808 
Locust, St. Louis 8, Mo. (Selenium) 
Westinghouse Electric Ps eee 
Center Bldg. No. 3, 401 y Ave., 

Pittsburgh 22, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 
REGULATORS, VOLTAGE. See also 


Transformers, Variable-Voltage. 
Aq Joatate Corp., 3510 Water, Cuba, 


Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y. 

Avion Instrument Corp., 299 Highway No. 
17, Paramus, N. J. 

Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3, N. J. 

Burlington Instrument Co., 125 Third, 
Burlington, Iowa 

a neomiater Corp., Dept. L, Nor- 
wa 

General Electric Ca, | Agpanetes Sales Div., 
Schenectady 5, N. Y. 





Raytheon Mf » Equipm 
Dept. 6120-EM, " Waltham 54. 42! 


R-B-M Hy Essex Wire Corp., 
port, Loram. 


Sola iBlectris Co., 4633 W. 
50, Il. 16th, Chieagy 


Standard Electrical Products Co,, 2240 


Superior Electric’ Co. '$3 Laurel 
Vickers Electric Div., Vickers, ne 
Vv aoe “Woltement” oe 3800 _ 
Ave., Cleveland 14, Qhio 
Westinghouse Electric Corp., 


Center Bldg. No. 3, 401 Liber ite 
Pittsburgh 22, Pr 


RELAYS and CONTACTORS 


Adams & Westlake Co., Elkhart, Ind. 
ney s a Ret 
Advance ectric an elay Co., 
Naomi, Burbank, Calif. ’ 245 X. 
Allen-Bradley wi 1316 8. Second, mi. 


iNied ‘Control Co. Inc., 2 Eas 
Allied Contro t 
New York 21, End Av, 


Aue Co., ben pena New 
N. Y. (Delay, Thermostatic wat 

Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 193 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Mfg. Co., 80 State, 
ao a Seles Co 

Automatic ectric Sales rp., 10 
Van Buren, Chicago 7, II. =v. 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J. 

Automatic Temperature Control Co., Ine, 
5234 Pulaski Ave., Philadelphia a, Pa. 

Barber-Colman Co., Dept. I, 1208 Bock, 
Rockford, Ill. 

Bristol Co., Waterbury . Conn. 

Clare & Co., C. P., 3101 W. Pratt Bird, 
Chicago 45, Til. 

Comar Bleetric Co., 3349 W. Addison, Chi- 
cago 

Cramer Co., Inc., R. W., Box 8, Center. 
brook. Conn. 

Cutler-Hammer, Inc., 1264 St. Paul Are, 
Milwaukee 1, Wis. 

Durakool, Inc., Elkhart, Ind. (Mercury) 

Edison, Inc., Thomas A., Instrument Dir., 
Dept. 53, West Orange, N. J. 

Electrical Products cnr’ 110@ N. Main, 
Les Angeles 12, 

Federal Telephone and Radio fan. 199 
Kingsland Rd., Clifton, N. 

Five Star Co., Plants Place, Planteville, 


Conn. 

G-V "Controls Inc., 8 Hollywood Plaza, 
Fast Orange, N. 

General Electric Co., “Apparatus Bales Div,, 
Schenectady 5. N. 

Guardian Electric, 1627-L W. Walnut, 
eee 12, Mil. 

Haydon Co., A. W., 234 N. Elm, Wate- 
bury 20, Conn. 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn. 

Heinemann Electric Co., 99 Plum, Trenton 
2. N. J. (Time delay) 

Kellogg Switchboard and Supply Co., 19 
W. Monroe, Chicago 3, Ill. (Mai 
Impulse) 

Leach Relay Co., 5915 Avalon Bivd., Lo 
Angeles 3, Calif. 

Magnecraft Electric Co., 1446 W. Var 
Buren, Chicago 7, Ill 

Mercoid Comp... _ W. Belmont Are., 
Chicago 41, 

Mullenbach ic trteal Manufacturing (©o., 
2300 E. 27th, Los Angeles 58, Calif. 

Phillips Control Corp., A Sub. of Thr 
Corp., 59 W. Washington, Joliet, Mi. 

Potter & Brumfield Mfg. Co., Inc., Sub. 
of American Machine & Foundry Co, 
Princton, Ind. 

Price octets {Cm Church & %nd, 
Frederick, c 

R-B-M Div., Essex Wire Corp., Logan 
ort, Ind. 

Relay Bales, Devt- 2, 4721 W. Madison, 
Chicago 4 

Riverside Manufacturing and_ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Signal Engineering & Mfg. Co., 273 
Branchport Ave., Long Branch, N. J. 

Square D &. , 4041 N. Richards, Milwau- 
kee 12, Wis. 

Standard Hlectrical Ryetuste Co., 2249 B 
Third, pean. = Pe Ine. Div et 

Sterling Engineering ee 
American Moshine * Foundry 0s. 
54 Mill. Laconia, N. ; 

Struthers-Dunn, Inc., Lamb’s Rd., Pit- 
man, N. 


Ward Leonard Electric Co., 34 South, 
—— . cine 

Westinghouse ectric 
Center Bldg. _ 8, 401 OnPs tt done Ave., 


Pittsburgh 22, 
Weston Blectrical, “instrument, Cor, a 
Frelinghuysen ve., ewa ’ 
Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, 


REMOTE CONTROLS. See Push Button 
Stations; Relays Contactors; 
Switches; Controls, Push-Pull. 


RESINS. INSULATING. See Varnishes 
Compounds and Resins. 


RESISTANCE ALLOYS 

Driver Co., Wilbur B., 150 Riverside Ave.. 
Newark 4, N. J. 3 

Driver-Harris Co., Harrison, N. eo 

Hoskins Mfg. Co., 4445 Lawton Ave. 
troit 8, Mich 

Kanthal Corp., 3 Amelia Place, Stamfard, 


Conn. 


RESISTANCE HEATING UNITS. Se 
Heating Elements and Units. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245 


ELECTRICAL MANUFACTURING 
















BUILT-UP MICA INSULATION 


OF ALL TYPES, FORMS AND CLASSIFICATIONS 


COMMUTATOR MICA INSULATION 
COMMUTATOR END RINGS 
COMMUTATOR SEGMENTS 


MICA MOLDING PLATE * 
MICA SEGMENT PLATE e 


MICA BUSHINGS 


FABRICATED FORMS AND STAMPINGS TO SPECIFIED DIMENSIONS AND TOLERANCES 


Write for Catalog 


NEW ENGLAND MICA COMPANY, INC. 


WALTHAM 54, MASS. 


Saree 


FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


FOR SEALING 
Condensers, Batteries, Switch 


Base Terminals, Socket Terminals, 
Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers. 


CO MPOU N D FOR POTTING 
Radio Transformers, Light Units, 


. Loading Coils, Condensers. 
Scientifically compounded from waxes, resins, asphalts, pitches, oils 


. and minerals for specific applications. Specific data and samples 
| will be furnished on request. 


BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 


Tae 


Kye mg 


WIRE, RD & CABLE 


Runzel offers manufacturers of elect- 
tical products a complete and 
prompt source of supply. 

; Hook-up wire, low tension shielded 

We carry large stocks on cords, lead-in wire, speaker cords 
hand for quick service from and all populor types of insulated 

our centrally located plant. Wire. . .FOR EVERY WIRING NEED 


TTT Pd Mecca 


CHICAGO 41, ILLINOIS 






PRECISION 
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COMPLETE LINE OF MECHANICAL 


Rubber Products 


Whether your problem involves — Extremely 
high or low temperature — High resistance to 
oils and greases — Handling chemicals, gas, 
liquid or solids, in fact any application where 
resiliency is required, let Wilbow work it out 
for you. We specialize in fabrication of prod- 
ucts from: 


Silicone Rubber 

Hycar (Buna N) Synthetic 

Hycar (Polyacrylic) Synthetic 

G. R. S..(Buna S) Synthetic 
Thiokol (Polysulfide) Synthetic 
Neoprene (Chloroprene) Synthetic 
Natural Rubber, all types. 


Our Reputation Is Your Guarantee 


THE WILLIAMS-BOWMAN RUBBER C0. 


1945 SOUTH 54th AVENUE 
CICERO 50, ILLINOIS 


Years of Service 
TO AMERICAN INDUSTRY 





ee ee eee ee ee 
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Case histories prove 


CR aaa) 


shock-resistant 


G-E _RUBBER-PHENOLICS 






ACTUAL 
SIZE 





Case histories such as this show how you can 
benefit when you specify General Electric’s shock- 
resistant rubber-phenolic compounds. These extra- 
high-impact materials help you design rugged, light- 
weight plastic parts that resist breakage in assembly 
and use. They solve troublesome insert problems . . . 
improve product performance and appearance. 


Write today for a free copy of “‘Design 
File—G-E Rubber-Phenolics,”’ contain- 
ing new case histories and complete 
technical data. Address: General Elec- 
tric Company, Section 1416-3C, Chem- 
ical Division, Pittsfield, Massachusetts. 


aay Vege 








RESISTANCE LINE CORDS 


General Electric Co., Construction Mate- 
rials Div.. Bridgeport 2, Conn. 


RESISTANCE WIRE. See Wire, Re- 
sistance. 


RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Amperite A an 561 Broadway, New York 


2, N. - (Bulb Type) 
Carborundum Co., Globar Div., Niagara 
Falls, N. Y. 


Clarostat Mfg. Co., Inc., Dover, N. H. 

Corning Glass Works, Corning, N. ¥ 

Cutler-Hammer, Inc., 1264 St. Paul Ave. 
Milwaukee 1, Wis. 


Dale Products Inc., 1306 28th Ave., Colum 
bus, Nebraska 
—_ Co., 176 Central Ave., Newark 4, 
J. 


Bris Resistor Corp., Electronics Div., Erie, 


a. J pam. Inc., 40 Hermon, New- 

ark 5, N 

Mallory & coo “Ine., P. R., Indianapolis 
6, Ind. 

Milwaukee Resistor Co., 706 W. Virginia 
Ave., Milwaukee 4, Wis. 

Ohmite Mfg. Co., 8613 Howard, Skokie 


307 Marshall, North 
Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis 


Stackpole Carbon Co., St. Marys, Pa. 

Tru-Ohm Products, Div. of Model Engi 
neering & Mfg., Inc., 2800 N. Mil 
waukee Ave., Chicago 18, Il. 

Victoreen Instrument Co., 3800 Perkins 
Ave., Cleveland 14, Ohio 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


nals Electric Co., 
Adams, Mass. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1816 8S. Secend, Mil 
waukee 4, Wis. 


Carborundum Co., Globar Div., Niagars 
Falls. N. Y 
Cutler-Hammer, Inc., 1264 St. Paul Ave 


Milwaukee 1, Wis 
Dale Products Inc., 1306 28th Ave., Colum 
bus, Nebraska 
—. Co., 176 Central Ave., Newark 
Eris Corp., Electronics Div., Erie, 


Pa. 

Genera! Electric Co., 
Schenectady 5, N. 

Hardwick, Hindle, Inc., 
ark 5, N. J 

ao gs * Co., Inc., P. BR., Indianapolis 
. Ine 

Milwaukee Resistor Co., ses W. Virginis 
Ave., Milwaukee 4, W 

Mullenbach Electrical smaaianetes Co., 
2300 E. 27th, Los Angeles 58, Calif 

Conte Mfg. vo., 36183 Howara, Skokie, 


ot Electric Co., 307 Marshall, North 
Adams, Mass. 

Tru-Ohm Products Div. of Model Engi 
neering & Mfg. Co., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Ill 

Ward Leonard Electric Co., 34 South. 
Mount Vernon, N. Y. 


Qpeseates Sales Div. 


40 Hermon, New 


RESOLVERS. See Controls, Servo. 


RHEOSTATS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis 


Amperite Co., 561 Broadway, New York 


12,.N. Y. (Bulb Type) 
Clarostat Mfg. Co., Ine Dover. VN. F 
Cutler-Hammer, Inc., 1264 St. Paul Ave. 


Milwaukee 1, Wis 

DeJur Amsco Corp., 45-01 Northern Blvd 
Long Island City 1, N. 

Hardwick, Hindle, Inc., 
ark 5, N. J. 

Mallory & Co., Inc., P. R., 
6, Ind 

a Mfg. Co., 
I 


40 Hermon, New 
Indianapoll: 
3618 Howard, Skokie 


Rex Rheostat Co., Baldwin, N. Y. 
Tru-Ohm Products Div. of Model Engi 
neering & Mfg.. Inc., 2800 N. Mil 


waukee Ave., Chicago 18, Il. 
Ward Leonard Electric Co., 34 South 
Mount Vernon, N. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8S. Second, Mil 
waukee 4. Wis. 

Mlarostat Mfg. Co., Ine 

Cutler-Hammer, Inc 
Milwaukee 1, Wis. 

DeJur Amsco Corp., 45-01 Northern Bivd. 
Long Island City 1, N. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y¥. 

Hardwick, pongo. Inc., 
ark 5, N. 

Mullenbach Blectrical Manufacturing Co., 
2300 E. 27th, Los Angeles 58, Calif 

National Electric Controller Co., 5301 
Ravenswood Ave., Chicago 40, Ill. 

oe Mfg. Co., 3613 Howard, Skokie. 
li 


Rex Rheostat Co., Baldwin, N. Y. 

Superior Electric Co., 83 Laurel, Bristol 
Conn. (Light Dimming) 

Tru-Ohm Products Div. of Model Engi- 
neering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Il. 


Dover, N. H 
1264 St. Paul Ave., 


40 Hermon, New 


Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center Bidg. No. 8, 401 berty Ave., 


Pittsburgh 22, Pa. 


RIGIDIZED METALS 
(Ferrous, Non-Ferrous, Sheets ¢ Strips) 


Rigidized Metals Corp., 7823 
£ Y Ohio, Buity. 


a> ee 


RINGS, COLLECTOR 


Baker & Co., Inc., 118 Astor, 
N. J. (Precious Metal) Newark §, 
General Plate Div., Metals & 

Corp., 410 Forest, Attleboro, Mass, 


ron. neeeat) 

Graphite Metallizing Gre. 105 

han Ave., Yonkers, 7: % Nepper- 

Improved Seamless wire Co., Ine, 175 
Eddy, Providence 5, R. I. 7 

Makepeace Co., D. E., Div. of Uni 


& Wire Co., Attleboro. Man 
Ney Co., J. M., 871 Elm, Hartford }, 
Conn. 
Nippert Electric Products Co., 1759 W 
Mound, es 23. Ohio - 
P M Industries, Inc., 272 Pairfie 
Stamford, Conn " Ave, 
Toledo Commutator Co., 8. Chestnut, 


Owosso, Mich. 
Triple ““M’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W: 
Ave., Chicago 39, L Fullerton 
Wesche Electric Co., B. A., 1626 Ving 
Cincinnati, Ohio , 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn, 

— Co., Inc., George K., Philadelphia 
34 2 

National Lock Washer Co., Newest 6, N.J. 

U. §. Gasket Co., Camden l, 

Waldes Kohinoor, Inc., 47- we hesta Place, 
Long Island City, N. 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 
Jackson Blvd., Bellwood, Ill 
High Speed Hammer Co., Inc., 309 y. 
Norton, Rochester 21, N. Y, 


9609 W 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Balj 
and Roller. 


RUBBER and RUBBER PRODUCTS 


Acadia Synthetic Products, Div. Western 
Felt Works, 4021-4139 W. Ogden Ave. 
Chicago 23, Ill. (Silicone) 

Asbestos Textile Div., Raybestos-Man- 
hattan, Inc., Manheim, Pa. 

Automotive Rubber Co., 12576 Beech Ra 
at P.M.R.R., Detroit 26. Mich. 


Connecticut Hard Rubber Co., 413 East, 
New Haven. Conn. 

Dow Corning Corp., Dept. AEI-22, Mid- 
land, Mich., (Silicone) 


Garlock Packing Co., Palmyra, N. Y, 

General Electric Co., Chemical Diyv., 1 
Plastics Ave., Pittsfield, Mass. 

General Tire & Rubber Co., Industrial 
Products Div., Wabash, Ind. 

Goshen Rubber Co., Inc., P.O. Bor 511, 
Goshen, Ind. 

lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave.. Minneapolis 16, Minn. 
Roth Rubber Co., 1856 S. 54th Ave., Chi- 
cago 50, Ill 

U. 8. Rubber Co., Rockefeller Center, 
New York 20, N. ; 

Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago ig, Tl. 

Williams-Bowman Rubber Co., 1945 8. 
54th Ave., Cicero 50, Il. 


SAWS, COMMUTATOR. See Commutator 
Saws and Slotters 


SCRAPER RINGS. See Rings, Retainer 
& Snap. 


SCREW DRIVERS. 
Tools, Portable. 


PORTABLE. See 


SCREW-DRIVING MACHINES 


Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. zi 
Ingersoll-Rand Co., 11 Broadway, New 

ork 4, N. Y. (Pneumatic) 
Keller Tool Co., 
(Pneumatic) 


Grand Haven, Mich. 


SCREW MACHINE PRODUCTS. (See 
also Fibre; Plastics) 


Allmetal Screw Products Co., Inc.. 821 
Stewart Ave., Garden City,’ N. 

Aluminum Co. of America, 2090-B Alcos 
Bldg.. Pittsburgh 19, Pa. 

Blake & Johnson, Waterville 48, Conn 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

National Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio 


SCREWS, See Fasteners. 


SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes and 
pounds. 


SEALS and TERMINALS, HERMETIC 


Constantin & Co., L. L., Rt. 46 & Frank- 
lin Ave., Lodi, N. J. 

Electro-Seal Corp., 946 North Ave., Des 
Plaines, Ill. 

Fusite . B 
cinnati Ohio 

General Ceramics Corp., Keasbey, B.S 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. (Glass Bush 

Hermaseal Co., Inc., 1101 Lafayette, 
hart, Ind. 


6028 Fernview Ave., Cin- 


To communicate with any manufacturer whose name » appears 
in this issue use READER INQUIRY FACILITY, page 245 


ELECTRICAL 


MANUFACTURING 


HEYCO NYLON 
STRAIN RELIEF > 


TUR LL td 


anchor power 
Pld eR a: 
Per hee 







Py al 


1. Slip over wire 
2. Snap into hole 






euassis — 


WY yi 


@ Heycos absorb all cord pull, push and 
torque and insulate wire from housing. 
Product life is increased and product 
pearance is improved. Samples avail- 
able on receipt of wire sizes. 


HEYMAN MANUFACTURING COMPANY 
KENILWORTH 1, NEW JERSEY 


RAJAH SPRING SNAP 
SOLDERLESS TERMINALS 


Merely push the terminal on the base 
stud, and it snaps into place making 
a positive electrical connection. To 
remove just pull it off; no screws to 


bother with, no springs to bruise fin- 
gers. 


Write for descriptive folder 


THE RAJAH COMPANY 


35 VERONA AVE., 


NEWARK, N. J. 





27 YEARS OF WIRE STRIPPING 
EXPERIENCE 


Not just 27 years of 
building one or twe 
types of standard wire 
strippers, but 27 years 
of continuous research 
and development of many 
wire strippers to meet 
ever changing needs. 





Consult us about your 
wire stripping problems. 

SPEED-CRAFT IS 

Gee SUPERIOR BY EVERY 


oy COMPARISON. 


Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO. 1729 EASTHAM AVE. 


E. CLEVELAND, OHIO 
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SY CHECK THE HANSEN 


SYNCHROR 


TIMING MOTOR 


—against your specific need for 
a self-starting synchronous motor 


Is it dependable, trouble-free? 


Users report up to 10 years continuous 
operation from SY NCHRON Motors with- 
out servicing. 


M Will it pull up to 8 in. oz. at 1 RPM? 
SY NCHRON is guaranteed to do so. 


May it be stalled continuously without injury? 
The SYNCHRON Timing Motor can be! 


M Will it operate in extreme temperatures? 


SYNCHRON is guaranteed to perform 
satisfactorily from —40° F. to +-140° F. 


M Will it start instantly under load? 
SYNCHRON will! 


Is it made by a dependable manufacturer? 


The Hansen Mfg. Co., makers of SYN- 
CHRON Timing Motors, have been pro- 
ducing synchronous motors since 1927. 


M Is engineering help available? 


Designers are invited to submit their prob- 
lems to SYNCHRON engineers for study 
and advice, without obligation. 


Your product is no better than the motor which powers 





it. Use the “Work Horse of the Industry" 
SYNCHRON of 
NOTE TO 
DESIGNERS 


Write for complete engineer- 
ing data showing how easily 
SYNCHRON Timing Motors, 
Timing Machines and Clock 
Motors may be applied to 
mechanisms now in production 
or still in the planning stage. 
Consult HANSEN engineers 
without obligation. 


HANSEN MANUFACTURING CO., 
PRINCETON, IND. 


Inc., 


HANSEN MANUFACTURING CO., INC., Princeton 3, Ind. 


Send catalog and engineering data to: 
Name 


| 
! 
| 
| 
Firm 
Address | 

| 

| 








AN INSULATOR THAT 
provipes A GRIP! 





Made to customers specifications, this insulator has a sand lining fused 
to the inside to provide a strong, non-separating grip when it is cemented 
to a component part. The outside is finished in brown glaze. 


Universal Porcelain Insulators are made to close dimensional tolerances, 
have uniform body density. They are high in physical and dielectric 
strength . . . withstand hot electrical arcing, thermal shock, vibration. 
They resist chemicals, moisture, fumes, heat and cold. And these charac- 
teristics remain unchanged during the life of the electrical unit in which 
they are used. Gain the advantage of Universal Porcelain on your next 
job! Our engineers are at your service. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 









TRADE MARE 





New Capacitor Motor, AM-100 


Originally developed for TV antenna rotator service. 
Reversible. Excellent also for laboratory or experimental 
use: or for advertising displays, etc. 

1/100 hp. 2-pole. Operates at free speed of 3300 rpm 
or load speed of 3100 rpm. 

40 watts. 24 volts. 60 cycles, AC. 

Skeleton frame, but can be supplied in ventilated case, 
same size and appearance as Heinze Type Z motor. 
Mountings available. 

The Heinze catalog shows this and other Heinze sub- 
fractional horse power motors and blowers. 


Heinze Electric Co 
685 Lawrence Street, LOWELL, MASS 


. 
. 
. 
. 
. 
. 
+ 
. 
. 
. 
e 
. 
. 
. 
. 
. 
e 
. 
. 
. 
. 
. 
. 
. 
ie 
. 
. 
- 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
+ 
. 
. 
. 
. 
+ 
+ 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
7 
. 
- 
. 
. 
. 
. 
- 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
* 
. 
. 
. 
. 
. 
. 
. 
. 
+ 
. 
= 


: 
. 
CORES EE ESOS EE EE EEEE SEES EESEPEOES EEE EE EEE SOE EEEE EOE EEEEEF ES FO8SE EEE O OSES EDS oeoee 








| Transicoil Corp., 


Kearfott Co., Inc., 1378 Main Ave., Clif- 
ton, N. J. 

Lundey Associates, 695 Main, Waltham 
54, Mass. 


Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 
Torwico Electronics, Inc., 965 Freling- 
huysen Ave., Newark 5, N. J. 


SEALS, MECHANICAL 
(ROTARY SHAFT) 


Crane Packing Co., 1824 Cuyler Ave.. 
Chicago 13, Ill. 


Garlock Packing Co., Palmyra, N. Y. 


SEALS, OIL and GREASE 


Garlock Packing Co., Palmyra, N. Y. 

Gits Bres. Mfg. Co., 1840 8. Kilbourne 
Ave., Chicago 28, ll. 

Syntron Co., Homer City, Pa. 

U. S. Gasket Co., Camden 1, N. J. 


SELENIUM RECTIFIERS. See Rectifiers, 
Metallic. 


SEMI- — (Diodes, Trans- 


istors, 


Automatic Temperature Control Co., 5234 
Pulaski Ave., Philadelphia 44, Pa. 

General Electric Co., Apparatus Sales 
Div., 1 River Rd., Schenectady 6, N 

General Electric Co., re Div., 
Electronics Park, Syracuse 1}, ee 

International Rectifier Corp. 1321 EB. 
Grand Ave., El Segundo, aut, 

Radio Receptor Co., Inc., Semi-C onductor 
Div., 251 W. 19th, New York 11, N 
Raytheon Manufacturing Co., Dept. 6120- 

EM, Waltham 54, Mass. 
Westinghouse [Electric 
Tube Div., Box 284, 


SERVOMECHANISMS 

(Controls, Synchros, etc. Alse see Motors) 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 


Corp., Electronic 
Elmira, N. Y. 


Diehl Mfg. Co., 1192 Finderne Ave., 
Somerville, N. J. 
Doelcam Corp., Soldiers Field Rd., Bos- 


ton 35, Mass. 

Electric Regulator Corp., Dept. L, Nor- 
walk, Conn. 

Ford Instrument Co., 31-10 Thempson 
Ave., Long Island City, N. Y. 

G-M Laboratories, Inc., 4300 N. Knexz 
Ave., Chicago 41, Il. 

Kearfott Co., Inc., 1378 Main Ave., Clif- 
ton, N. J. (UY) (Servo) 

= Manufacturing Co., John, Racine, 

caw S Corp. of America, New Hyde Park, 

cities. Inc., 500 Franklin Ave., 
Garden City, L. L. aK. ¥. 

Servospeed Div. of Electro Devices, Inc., 
4 Godwin Ave., Paterson, N. J. 


1346 Suburban Station 
Bldg., Philadelphia 3, Pa. 


| SHAFTS, FLEXIBLE 


| SHEET 





| Geuder, Paeschke & Frey Co., 


| Cleveland 


U. 8S. Gasket Co.. Camden 1. 
SHEAVES. See Drives, Belt. 


METAL FABRICATORS. 

Alden Products Co., 1125 N. Main, Brock- 
ton 64. Mass 

Artisan Metal Works Co., 11420 Madison 
Ave., Cleveland, Ohio 

Cox Co., H. F., 601 Ottawa Ave. N.W., 
Grand Rapids 2, Mich. 

1525 W. 8t. 


Paul Ave., Milwaukee 1, Wis. 
Hoffman Engineering Corp., Dept EM-22, 
Anoka Minn. (Terminal and Pull Boxes) 
Industrial Equipment Co., 216 Indiana, 
Manufacturing Co., 


Minster, Ohio 

Kirk & Blum 3122 
Forrer, Cincinnati 9, Ohio 

> Metal Products Co., Inc., Alpha, 


Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio 


SHEETS, ELECTRICAL. See Steel, Elec- 
trical. 


N. J. 


SHIELDING, ELECTRONIC 


Metal Textile Corp.. 649 E. First, Roselle, 
N. J. (Knitted Metallic Strips, Gaskets, 
etc.) 


SHOCK ABSORBERS, AIR-OIL 


Pneumatic Tool Co., Dept 
H-104, 3781 E. 77th, Cleveland 5, Ohio 


SIGNAL DEVICES 


Crouse-Hinds Co., Syracuse 1 
Pyle-National Co., 1388 N. 
Chicago 51, Ill. 


Mu. fF. 
Kostner Ave., 


Signal Engineering & Mfg. Co., 378 
Branchport Ave., Long Branch, N. J. 
SIGNAL LIGHT ASSEMBLIES. See 


Lights, Pilots and Indicator. 


SILICONES 


Coping -Dtement Fibre Co., Newark 

. Del. 

Dow Corning Corp., Dept. AEI-22, Mid- 
land, Mich. 

Garlock Packing Co., Palmyra, N. Y. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 


Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, III. 
Natvar Corp.. 207 Randolph Ave., Wood- 
bridge, > 
Taylor Fibre Co., Norristown, Pa. 





SILVER and SILVER AL 
Contacts and Contact Poms (Bee alae 
For Solder, see Brazing Alloys, Stive. 


Baker & Co., I 1 
i ne., 113 Astor, Newark 5, 


Brainin Co., C, 8., ngton, 
- V a weak $18 Weshi Mt. 
anstee! etallurgi 1 
cago, Ill. cal Corp., North chi. 
General Plate Div.. 


Metals an 

Corp., 410 Fores t Attleboro, a 

Graphite Metallizing Corp., 1059 N 
han Ave., Yonkers 3, N. y \e?De- 


Handy & Harm 2 
ONY an, 82 Fulten, New York 


Ine., 915 

Makepeace Co., D. E., Div. o Plats 
m1 Ww ite Co., Attleboro, Unk 

alter Co., Inc., P. R., Indianapoli, 


Ind. 
Ney Co., J. M., 371 Elm, Hartford ; 


Conn. 


Contro} 


Improved Seamless Wire a. 
Eddy, Providence 5, R., 


SLEEVE BEARINGS. s§ 
Bushings. eo Bearings and 


SLEEVING and TAPE, ASBESTOS 
Asbestos Textile Div., Re . 

tan, Inc., Manheim, oat Manhat. 
Garlock Packing Co., Sn: N. Y 
Insulation and Wires, Inc., 8435 Choy 

teau Ave., St. Louis 3, Mo. . 
Insulation Manufacturers Corp., 565 w, 

Washington Blvd., Chicago 6, Ij. 
a Aone Box 60, New York 16, 


SLEEVING SATURATED. 

& Sleeving, Braided Fabrie” ‘Tablas 
SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, Nn. J 


SLIP RINGS. See Rings Collector. 


SLOT INSULATION. See Fabric, In. 
sulating; Mica, Paper, Insulating; 
Tubing & Sleeving, Braided Fabric.’ 


SLOTTERS, MICA. See C 
and Slotters. - a oe 


SOCKETS and ADAPTERS, RADIO. Se» 
Plugs and Receptacles. 


SOCKETS and RECEPTACLES, Lamp 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales Corp., 1033 Ww, 
Van Buren, Chicago 7, Ml. 


Dialight Corp., 42-60 Stewart Are, 
Brooklyn 37, N. Y. , 

Drake Manufacturing Co., 1711 W. Hub- 
bard, Chicago 22, Ill. 


General Electric Co., Construction Mate- 


rials Div., Bridgeport 2, ee 
Joy Manufacturing Co., Henry V. . Oliver 
a — — Pa. 

ass ymour, Inc., Solv Station, 
Syracuse 9, N. Y. ~ 
Riverside Manufacturing and Electrical 


Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 
U. 8S. Gasket Co., Camden 1, N. J. 


SOCKETS, FLUORESCENT. See Flu- 
rescent Lamp Auxiliaries. 


SOCKETS, VACUUM TUBE 


American Phenolic Corp., 1830 8. 54th 
Ave., Chicago 50, 
Mycalex Corp. of America, 116 Clifton 


Blvd., Clifton, N. J 
U. 8. Gasket Co., Camden 1, N. J. 


SOCKET SCREW KEYS and 
WRENCHES 

Bristol Co., Waterbury 20, Conn. 

— Pressed Steel Co., Jenkintewn 9, 
a. 


SOCKET SCREWS. See Fasteners. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, ete.) 
Cages Brass & Copper Co., Waterbury 26, 
Sonn. 
Essex Wire Corp, Fort Wayne 6, Ind. 
General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 
caw > Harman, 82 Fulton, New York 


Insulation and Wires Inc., 1534 I Swin- 
ney Ave, Ft. Wayne 6. Ind 
Kester Solder Co., 4209 Wrightwood Ave., 


Chicago 39, Il. 
National Lead >. 111 Broadway, New 


York 6, N. 


SOLDERING EQUIPMENT 
(irons, Machines, etc.) 
General Electric Co., Apparatus Ssles Dir., 
Schenectady 5, N 
1008 Park Ave. 


. 

a eat Inc., 
ycamore, 

Vulcan Electric Co., Danvers 2, Mass. 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wires and Cable. 


SOLDER PRE-FORMS. (Also 
ing Alloys, Silver.) 
Handy & ferme. 82 Fulton, New Yor 


Kester Solder Co., 4209 Wrightwood Are, 
Chicago 39, fl. 


See Bras- 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245 
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@ One-piece lock nut and flat 
washer costs much less than 
ordinary nut, lock-washer and 
flat washer—frequently no more 
than an ordinary nut alone 


WASHER TYPE 


PALNUT 


TRADE MARK 
@ Vibration-proof fastening for 
sheet metal assemblies, compo- | Ke) c K | E TS 
nents, parts and other light = 


types of assemblies 
@ Saves parts and handling 


@ Speedy assembly with hand 
or power drivers 

@ Built-in washer spans holes 
and slots 

@ Resilient spring action pro- 
vides safe, secure fastening 
when used on fragile parts 


@ Wide range of standard sizes 


The PALNUT Co. 
66 Cordier St., Irvington 11, N. 3. 
In Canada 
P. L. Robertson Mfg. Co., Ltd. 
Milton, Ontario 


free samples and literature. 
















About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We've had it. 


Your choice of 8 
different Motors, 
and 72 gear head 
motor combina- 
tions. 


RAE MOTOR CORP. 


P.O. Box 291 — Racine, Wis. 





Rae 









Industrial and 
Electronic Equipment 


Designed to Commercial & Military 
* Specifications (MIL-T-27 and AN-E-19). + 
-+.» Class A, B, H and Miniatures. 


Sample, Short and Long Runs. Let us | 
quote on your specifications. No obligation. hig») 


EPCO Products Inc. 


2500 ATLANTIC AVE. . BROOKLYN 7, N. Y. 





Delivery 
as promised! 


OCTOBER 1954 








a Ec 


ae 
= 


i 

7 Gea 
—____ 

= = TT} 


No mattet where they'te bound 
SHIP THEM WIREBOUND! 
and Stack‘em High Ac You Like 


Modern handling methods call for 
ta)  uick and easy storage—in a minimum 
‘st -—«of space. The special Wirebound 

‘/ construction of strong steel wire and 
light, tough wood suits itself to modern 
methods of materials handling. 
You stack ’em fast, efficiently and 
high as you like. Shown above are 
some high-stacked Wirebound pallet 
boxes that are used for inter-plant 
shipments and parts storage. 
No other container is so perfectly 
renal suited to fork truck handling. 

They appeal to economy-minded 
management. We will be pleased to 
give you all details on versatile 
Wirebounds, regular or pallet boxes 
and crates. Write today. 




















BOXES & CRATES 


MAIL THIS COUPON Now / 


wanna nnn nnn nnnnnnny 


e 





City, Zone and State. 





1 
4 
4 Room 1150, 327 South LaSalle Street, Chicago 4, Illinois ; 
} 
; ( Have a sales engineer give me the whole story ; 
4 (1) Send me a copy of “What to Expect from Wirebounds” ; 
' 
; Name ; 
+ 
; Firm Name ; 
i 
; Address. ' 
' ‘ 
i 4 
t i 


Greeters erentereneinauileesaiaial 
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with MILWAUKEE 


“ECONOMY 


RESISTORS 





Resistors MUST BE GOOD before they 
can bear the “Milwaukee” name! That’s what we said when 
we set about developing these ECONOMY resistors. Our 
engineers checked many materials and worked with factory 
production to assure top ranking performance. THE 
RESULT — resistors embodying more costly raw materials, 
but greatly reduced in cost by the new manufacturing tech- 
niques these materials afford. They are available in the 
same sizes and ohmages as our vitreous enameled resistors. 
Write, wire or phane for quotations — samples! 


MILWAUKEE RESISTOR COMPANY 


700 W. VIRGINIA ST., MILWAUKEE 4, WIS. 





PR lai Se Ee ee Ame lal 


Whi) Dem SSM ee) 
OPERATING POWER: 100 MW Max 


CONTACTS: spdt — 2 amp. at 24 V DC 


Resistive load 


VIBRATION RESISTANCE: 20 G up to 2000 
e204 2402 eae) 


RELAYS 
SIGNA 


ENGINEERING & MFG. CO 


SOLDER, SELF-FLUXING 








(For Silver Solders, See Brazing alloys) 


Federated Metals Div., American Smelt- 
ing and Refining Co., 120 Broadway, 
New York 5, N. Y. 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Ill. 

National Lead Co., 111 Broadway, New 
York 6, N. Y. 


Mohawk Mfg. 


Kirk and Blum 


Heyman Mfg. Co., K 
Iilinois Coil Spring ee 4a 


Ave., Chicago 39, Ill Alor 


Manufacturing (Co, 


Lerre: Cincinnati 9. Ohio > ain 
wis Spring Mfg. Co., y 
age eee 47, Til. ew, North 
Malco Tool and Manufacturi 

W. Lake, Chicago 24, Tl Co, 40a 


Co., Middletow, 
SOLENOIDS on rngaded) ous. Com, 
» Co. : lo Div. Associated Spri 
en Senior Se. 1316 S. Second, Mil Eest First. Dayton, hint Corp., 1719 


Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J. 

Cannon Electric Development Co., Dept. 


wie 3209 Humboldt, Los Angeles 31, 
alif. 
Comar Electric Co., 3349 W. Addison, 


Chicago 18, Il. 

Cutler-Hammer, Inc., 1264 St 
Milwaukee 1, Wis. 

PMetroit Coil Co., 2435 Hilton Rd., De- 
troit 20, Mich. 

7" Star Co., Plants Place, Plantsville, 
onn. 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 
1627-L, W. Walnut, 


Guardian Electric, 
Leach Relay Co., Div. of Leach Corp., 5915 


Chicago 12. Ill 
Avalon Blvd., Los Angeles 3, Calif. 
Leland, Inc., G. H., 123 Webster, Dayton 


Paul Ave 


2, Ohio 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

National Acme Co., 176 E. 13ist, Cleve- 
land 8, Ohio 

PSP Engineering Co., 8420 Otis, South 
Gate, Calif. 

Phillips Control Corp., Sub. of Thor 
Corp., 59 W. Washington, Joliet, IL 
-B-M Div. Essex Wire Corp., Logans- 

port, Ind. 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Il 

Struthers-Dunn, Inc., Lamb’s Rd., Pit- 
man, N. J. 

West Coast Electrical Mfg. Corp., 233 
W. 116th Place, AC Div. 105, Los 
Angeles 3, Calif. 

Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


SPEED INDICATORS. See Tachometers 
SPEED REDUCERS and DRIVES 


(For Motorized Units, See Motors.) 


Airborne Accessories Corp., 1414 Chestnut 
Ave., Hillside 5, N. J. (Right-Angle 
Power Take-Off) 


Dynamatic Div. of Eaton Mfg Co., 
Kenosha, Wis. 
Fairchild Engine and Airplane Corp., 


Speed Control Div., Wickliffe, Ohio 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 
Graham Transmissions, Inc., Dept. EM. 
Menomonee Falls, Wis. 
Reeves Pulley Co., Columbus, Ind. 
— Inc., 18 Eaton, Springville, 
a ie 


SPRINGS, COIL and FLAT 


American Steel & Wire Div., U. 8. Steel 


— Rockefeller Bldg., Cleveland 13, 
io 

Associated Spring Corp., Bristol. Conn. 
Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristoi, Conn. 
Barnes-Gibson-Raymond, Div. Associated 


Spring -- 40800 Plymouth Rd, 
Plymouth, ich, 

Dudek & Bock Spring Mfg. Co., 2100 W. 
Fulton, Chicago 12, Il. 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Philadelphia 


34, Pa. 

Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., 
Chicago 14, IIL. 

Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Ohio Div., Associated Spring Corp., 1712 
E. lst, Dayton, Ohio 

ieee Mfg. Co., Div. Associated Spring 

orp.. Corry, Pa. 
Spencer Steel Div., Colorado 


Wickwire 
Fuel and Iron Corp., Clinton, Mass. 


STAINLESS STEEL. See Steel, 
cial Forms and Grades. 


STAMPINGS, METAL 

Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 

Barnes Co., Wallace Div., Associated 
Spring Corp., Bristol, Conn, 

Barnes-Gibson-Raymond’ Div., Associated 
Spring Corp., 40300 Plymouth Rd., 
Plymouth, Mich. 

Chase Brass & Copper Co., Waterbury 26, 


Conn. 
Dayton Rogers Mfg. Co., Minneapolis 1, 
Minn. 


Dudek & Bock Spring Mfg. Co., 2100 W. 
Fulton, Chicago 12, Ml. 
Dunbar Bros. Co., Div. Associated Spring 


Commer- 


Corp., Bristol, Conn. 
Eaton Mfg. Co., Reliance Div., 504 
Charles Ave., S8.E., Massillon, Ohio 
Erie Resistor Corp., ectronics Div., 
Erie, Pa. 
Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis, Minn. 
Cees, Se. Inc., George K., Philadelphis 
a 


Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 1, Wis. 


Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., 


Chicago 4, Il. 


Revere Copper & Brass, 
United-Carr 


Wenco Mfg. 
Winzeler Mfg. 


STARTERS, FLUORESCENT. 


Raymond Mfg. Co., Div. Associated Spring 


Corp., Corry, Pa. 


Inc., 23 
Yr ~~ ™ 


Ave., New York 17, N. 


Shakeproof, Div. of Illinois " Too} 


2501 Keller 


Chicago 39, ret, 
Corp., Cambridge 


Co., 1186 W 
Chicago 22, Ill est Hubbard, 
1716 West 


Ave., 
Fastener 
42, Mass. 


& Tool Co., 


Arcade Pl., Chicago 12, Til. 


Wrought Washer Mfg. Co., 2200 So. Bay 


Milwaukee 7, Wis. 


STAMPINGS, NON-METALLIC 
Continental-Diamond Fibre Co,, 


13, Del. Newark 


Federal Tool & Mfg. Co., 3608 Alabama 


nines ~~? Minn. 
chardson .. 2799 Lake, 
on , Melrose Park, 


Stahlin Brothers Fibre Works, 
E, Belding, Mich. ine. Dept 


8 
rescent Lamp Auxiliaries. - 


STARTERS, MOTOR. See 
Motor; Push Button Stations 


STEATITE. See Ceramics. 


Controller, 


STEEL—Commercial Forms and Grade 


Alloy (A) 
Bars (B) 
Carbon (Cc) 
Coated (D) 
Sheets and Strips (8) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing 


(T) 

ami (See see Bicol. Mioctriow) 

egheny um Stee .» A 
Oliver Bldg., Pittsburgh 22° Pa Ne 


American Steel & Wire Div., U. § 
Steel Corp., Rockefeller Bldg., Cleve. 
rm... ue ee n D 
arnes ‘0., Yallace, iv. Associ; 
Spring Corp., Bristol, Conn. (8-00) 
(Spring) 


Cold Metal Products Co., Youngstown 1, 
Ohio (ACDNOS) 
Columbia-Geneva Steel Div. U. 8. Steed 
Corp., San Francisco, Calif. 
Crucible Steel Co. of America, Henry W, 
Oliver Bldg., Pittsburgh 30, Pa. 
(ABCNS) 
Driver Co., Wilbur B., 156 Riverside Ave, 
Newark 4, N. J. (Stainless Steel Wire) 
Eaton Mfg. Co.,_ Reliance Div., 5% 
Charles Ave., S, E. Massillon, Ohio 
National Tube Co., Pittsburgh, Pa. 
Newport Steel Corp., Newport, Ky. 


(ADES) 
Revere Brass & Copper, Inc., 230 Park 
Ave., New York 17, N. Y. (T 


) 

Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. (ABCDENST) 

Superior Steel Corp., Carnegie, Pa. 
(ADNS) _ (Spring) 

Tennessee Coal & Iron Div., U. 8. Sted 
Corp., Fairfield, Ala. 

U. 8. Steel Corp., 2109 Carnegie Bldg. 
Pittsburgh 30, Pa. (S-ACDN) (T-ACN) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 

Allegheny Ludlum Steel Corp., Henry W. 
Oliver Building, Pittsburgh 22, Pa. 

Newport Steel Corp., Newport, Ky. 


(Silicone) 
S. Steel Corp., 2109 Carnegie Bidg., 
(B-AC) 


Pittsburgh 30, Pa. 


STRAIN RELIEFS. 
Clamps, Strain Relief 


STRIPPERS, WIRE 

Artos Engineering Co., 2741 8. 28th, Mil- 
waukee 46, Wis. . 

High Speed Hammer Co., Inc., 309 N. 
Morton, Rochester 21, N. Y 

Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, Ill. 

Rush Wire Stripping Div., Eraser Ca, 

1080 S. Clinton, Syracuse 4, N. Y. 


See Grips and 


Wenco Mfg., 1136 West Hubbard, Chi 
cago 22, Ill. 
Wire Stripper Co., 1729 Eastham Are. 


East Cleveland 12. Ohio . 
Wybar Electronics Inc., Syracuse 1, N. ¥. 


STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, Inc., 2100 Pat- 


ton, Harrisburg, Pa. 
Alden Products Co., 1125 N. Main, Brock- 


ton 64, Mass. . 

Burndy Engineering Co., Norwalk. 
onn. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Federal Telephone and Radio Corp., 1% 


Kingsland Rd., Clifton, N. J. 
Jones Div., Howard B., Cinch Mfg. Corp., 


Inc., 


Chicago 24, Ill. 
Mycalex Corp. of America, 116, Clift 
Bivd., Clifton, N. 

3 a : ieee 
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7 SIZES 1000 MCM FUSE CLIPS MANY SIZES AND TYPES 


3 SIZES 600 MCM - CAN NEUTRAL 60, 100 & 200 AMPS 


WRITE TODAY for your personal 
80- page colorfully illustrated copy. 


ILSCOMBYSPEEEMARIEMONT AVE., CINCINNATI 27, OHIO 


TERMINAL BLOCKS 








© RUGGED 
© COMPACT 


© SAVES 
SPACE and 
MONEY 


For Standard application or built to your specs. Backed by over 15 years 








experience in designing and making transformers for some of the foremost 


manufacturers. Consult us on your requirements be it 


for one or a thousand. 





WNDLE TRANSFORMER CO., INC. 


40 WOODS CHURCH RD., FLEMINGTON, N.J. 





Magnetic Impulse Counter... 


@ SERVO WIDE SPEED RANGE PLUS RELIABILITY 


e SYNCHRO Countless Applications Include Electrical Impulse 


Registration and Storage, Cyclic Process Control, 
] * INDUCTION Sequential Operations 


Actuated armatures held magnetically with no consumption 


F of power -— reset independent of the number of actuated 
Synchros from 


ioe 9 18 armatures. For complete facts on its revolutionary design 
oom | & te = and performance, write for your copy of the Kellogg Mag- 
ee en netic Impulse Counter Bulletin today! Dept.70-J 

°o ° 


Rotors and 


| 
| 
| 


{ A Division of International 


Kewoce... =~ 
Se Telegraph Corporation 
—a rv) 


KELLOGG SWITCHBOARD AND SUPPLY COMPANY 
SALES OFFICES: 79 West Monroe Street, Chicago 3, Illinois 


j stators only. 





DELTA ELECTRONICS, INC. 


GREEN AND OAKLAND STS., BROOKLYN 22, N. Y. 
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STANDARD 





BASIC SWITCH 


Gives You More Than Just Long Life! 


@ You get long life plus toler- 
ance stability which gives posi- 
tive snap-action and accurate re- 
peatability throughout the entire 
life of the switch . . . even at 
1,500,000 cycles and over. 


Silver Contacts minimize arc- 
ing, assuring precision control 
and long electrical operation. 
Patented, self-aligning springs 
provide contact wiping action 
seldom found in a switch of this 
size. 


CUT SWITCH COSTS 


Long life lowers switch costs 
. . . Minimizes “down-time” and 
increases efficiency of operation. 
Durable, compact plastic case 
permits great flexibility of appli- 
cation. Available in a wide selec- 
tion of models, including “re- 
set.” Rated at 10 amps 125/250 
v. AC; 30 v. DC inductive. 


Write for details in 
Data Sheet STD-10. 


ELECTRO-SNAP SWITCH AND MFG. CO 


A few of the 
standard 
actuators 
available. 








ROLLER 





LEaF 


EXTENSION LEAF 





PUSM BUTTON 
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Riverside Manufacturing and Electrica) 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, IL 
Thomas & Betts Co., Inc., 28 Butler, 

Elizabeth 1. N. J. 
U. 8S. Gasket Co., Camden 1, N. J. 


SWITCHES, AUTOMATIC and MANUAL 
Float (Liquid Level) (A) 


Limit (Snap-Action) (B) 
Limit (Rotary Cam & 

Gear) (Ww) 

Magnetic (C) 
Mercury (D) 
Pressure (EB) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle, Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Card (Snap) (T) 
Coaxial (U) 
Motor Speed Control (Vv) 

(See also Circuit Breakers, Push Button 
Stations; Controllers, Motor; Relays, 
Timers) 

Acro Manufacturing Co., Columbus 16 
Ohio (B) 

Adams & Westlake Co., Elkhart, Ind. 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 


Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y¥. (CDGHR) 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 

Arrow-Hart & Hegeman Electric Co., 107 
Hawthorn, Hartford 6, Conn. 
(ACDHKMPRT) 

Automatic Electric Mfg. Co., 
Mankato, Minn. (GR) 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Ill. (HLNR) 

Automatic Switch Co., 303 Lakeside Ave.. 
Orange, N. J. (CHR) 

Co., Inc., 


60 State, 


Automatic Temperature Control 
5234 Pulaski Ave., Philadelphia 44, Pa. 
(ADEGIRW) 

Bristel Co., Waterbury 20, Conn. (ADEF- 

36 Balmforth Ave., 

‘P) 


GIPRS) 

Capitol Machine Co., 
Danbury, Conn. (N 

Cherry Electrical Products Corp., 3089 
fete Valley Rd., Highland Park, Mi. 
(B) 

Clare & Co., C. P., 3101 W. Pratt Bivd., 
Chicago 45, Ill 


| Comar Electric Co., _3349 W. Addison, 


Furnas 


| G-V Controls 


Chicago 18, Ill. (N) 

Control Products, Inc., 306 Sussex, Har- 
rison, N. J. ) 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. (G) 

Crouse-Hinds Co., Syracuse 1, N. Y. 
(DPSV) 

Cutler-Hammer, Inc., 1264 St. Paul Ave. 
Milwaukee 1, Wis. (E G L P W) 

Daven Co., 176 Central Ave., Newark 4, 
N. J 


Durakool, Inc., Elkhart, Ind. (D) 

—_ eageel Corp., 202 20th, Moline 1, 
. (G) 

Edison, Inc., Thomas A., Instrument Div., 


Dept. 53, West Orange, N. J. 

Electro-Snap Switch and Mfg. Co., 4224 
W. Lake, Chicago 24, Ill. (B) 

Fasco Industries, Inc., 100 Augusta, 
Rochester 2, N. Y. (EJO) 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. (NS) 


Fenwal, Inc., 19 Pleasant, Ashland, Mass. 
(F) 
Ferrod Mfg. Co., A Sub. of Ferro Corp., 
605 N. River, Batavia, Ill. (M) 
Electric Co., 1024 McKee, Ba- 
Ill. (ABCEFLO) 
Inc., 8 Hollywood Plaza 


N. J. (FG) 


tavia, 


East Orange, 


Gemco Electric Co., 25681 W. 8 Mile 
Road, Detroit 19, Mich. (W) 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. (ABCDEFGHJK- 
MNOPRSTTUYV) 

Guardian Electric, 1627-L W. Walnut, 
Chicago 12, Ill. (CFGHN) 

Haydon Mfg, Co., Inc., 2536 Elm, Tor- 
rington, Conn. (G) 

Heinemann Electric Co., 99 Plum, Tren- 
ton, N. J. (O) 

Hetherington, Inc., Sharon Hill, Pa. (P) 


International Register Co., 2620 W. Wash- 


ington Blvd., Chicago 11. Til. (G) 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22. Pa 

Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 3, Ill 


Knox Porcelain Co., Knoxville 1, Tenn. 
(P) 


Leach Relay Co., Div. of Leach Corp., 
5915 Avalon Blvd. Los Angeles 3, Calif. 

Leland, Inc., G. H., 123 Webster, Dayton 
2, Ohio 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. (GNPS) 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. (KP) 


Mechanical Industries Production Co., 217 
Ash, Akron 8, Ohio 

Merroid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. (ABCDEFJ) 

Micro-Switch Div., Minneapolis-Honeywell 
Regulator Co., Freeport, IIL 


(BDFLOPS) 
National Acme Co., 176 E. 18ist, Cleve- 
land 8, Ohio ) 
Otyaite ite Co., 3613 Howard, Skokie, 
. ) 


Pass & Seymour, 


Inc., Solvay Station, 
Syracuse 9, N. Y. 


Pyle-National Co., 1388 N, 
Chicago 51, 11. (Py) Sestner ave, 


R-B-M Div., Es 

port, Ind.” poe Wire Corp., Logan. 
Rhodes, Inc., M. H., 
Riverside Manufacturing = Conn, {9} 
Dear. 


Supply Co., 10227 Michi 
born, Mich. (PT) oO 
Robertshaw Thermostat Divy,, 


Robertsha 
Fulton Controls Co., me 
coe rod Youngswood, “Py 
reng Products Corp., 9551 
Schiller Park, Ill. (ABELPRe Ava, 
ee ee, Div. of Metals & 
ontrols Corp., 110 Forest, 
a‘ ee aes ot Attlebem, 
Square * 1 _N. Rich 
kee 12, Wis. (ABCEFLOPRy Mu 
oe Serhen —.. St. Marys, Pa (P) 
truthers-Dunn, Inc., L P 5 
man, N. J. ams Rd, Fy 


Switchcraft, Inc., 1328 N. 
cago 22, Ill. (N) Halsted, Chi. 


Torq Engineered Products, i 
Ohio (¥) Tne. Bedtfert, 


Unimax Switch, Div. W. L. Maxson Corp 


: ea deren ed ork . oe (D) 
Jnited Electric Controls Co., i 
Watertown, Mass. 98 School, 
Ward Leonard Electric Co. 34 South, 
Mount Vernon, N. Y. (CGHOR) 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty ‘Ave 


Pittsburgh 22, Pa. (ABCDEF iy 
Zenith Electric ‘Co... 152 W. Walter oe 
eago 10, Tl. (HR) . 


SYNCHROS. See Servomechanisms, 


TACHOMETERS 


Bristol Co., Waterbury 20, Conn. 
General Electric Co., Apparatus Sales Diy 
Schenectady 5, N. Y. ” 
Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill. - 
Reliance Electric & Engineering Co., 105 
Ivanhoe Rd., Cleveland 10, Ohio 
Veeder-Root, Inc., Hartford 2, Conn. 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N, J 


TAGS, TERMINAL 


Definance Machine & Tool Co., 1930 § 
Vandeventer Ave., St. Louis 10, Mo, 
National Band & Tag Co., Dept. 9-811, 

Newport, Ky. 
Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 


TANTALUM 


Fansteel Metallurgical Corp., 
cago, 
Mallory & 
Ind. 


North Chi- 
Co., Inc., P. R., Indianapolis 6, 


TAPE, ADHESIVE and COIL 
FASTENING 


Armstrong Cork Co., 7010 Ingersol, Lan- 
easter 


Pa 
Connecticut Hard Rubber Co., 413 East, 
New Haven, Conn. 
Insulation and Wires, Inc., 3435 Choy- 
teau Ave., St. Louls 3, Mo. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Tl. 
Minnesota Mining & Mfg. Co., St. Paul 
6. Minn 


Permacel Tape Corp., New Brunswick, 
N. J 

Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, ll 

TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos, 
Tape. Friction and Splice; Tape & 
Sheeting. 


TAPE, FRICTION and SPLICE 

Chase & Sons, Inc., Randolph, Mass. 

Connecticut Hard Rubber Co., 413 East, 
New Haven, Conn. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, TIL 

Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co., 


9 Argyle Terrace, Irvington 11, N. 3 
Johns-Manville, Box 60, New York 16, 
N.Y 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 


U. 8. Rubber Co., Rockefeller Center, 
New York 20, N. Y : 

Van Cleef Bros., 7800 Woodlawn Ave. 
Chicago 19, Il. 

TAPE, MICA. See Mica. 


TAPE and SHEETING, SYNTHETIC 
RESIN 


Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa 

Chase & Sons, Inc., Randolph, Mass. 

Connecticut Hard Rubber Co., 413 
New Haven, Conn. 

Continental-Diamond Fibre Co., 
13, Del. 

du Pont de Nemours & Co., Inc, BL, 
Plastics Dept., 350 Fifth Ave., New 


York 1, N. Y. 
Insulation and Wires, Tne. 20 Chou- 
St. Louis 3, Mo. 565 W. 


teau Ave., 
Insulation Mapetestucss = nH 
Washington vd., ca . . 
Irvington Varnish & Insulator, Div. 
Minnesota ae ‘ a i 
9 Argyle Terrace, Irv o> 
Natvar Corp., 207 Randolph Ave., Wood 


East 


Newark 


bridge, N. J. 
New Jersey Wood Finishing Co., Biectrjeal 
Insulation Dept., Woodbridge, N. ¢ 
U. S. Gasket Co., Camden 1, J. 


TAPE, MAGNETIC RECORDING 
See Magnetic Recorder Cemponents 
ocean 


To communicate with any manufacturer whose name appears 
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TRACING CLOTH 


Imperial is known in drafting rooms 
all over the world as the traditional 
quality tracing cloth. 

With the background of decades of 
experience, its makers have pioneered 
in modern improvements to maintain 
Imperial as the finest tracing cloth made. 


A small counters 


oy me] aN 
RELIABILITY 


Shaft extension 
oh ale thats) 
rigid steel arm 


Ideal for 
Built-in Application 
@ Endurance tested for accuracy to 


over 100 million counts. 

Small, compact, rugged construc- 

— Main ody only 143” x 14%” 
te” high. 

ae to zero with one complete 

turn of reset knob. 

Slotted holes for easy mounting. 

Steel case and frame. with endur- 

ing chrome plated finish. 









Neha Sal car diol 
team 
yelaiile Msi mela 


OU ERY 


shroke and Revolution 












LIGHT 
TO Your AND MINIATURE 
SPECIFICATIONS TYPES 
POWER AND 
SENSITIVE TYPES 
Send us your prints and specifications 
for quotations. Literature on request. 


THE FIVE STAR CO., INC. 
PLANTS PLACE, PLANTSVILLE, CONN. 





SOLDERLESS 
& SOLDERING 






SQUARE OR ROUND 
END... ALL TYPES. 
AND SIZES: 


write DANTE ELEC. MFG. CO. 


BANTAM, CONNECTICUT 
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Cantal @ Furnished with rigid or flexible 
Cok Winding Couste” operating arm, right or left shaft 
vig Counters: extension, top-coming or top-going 

| we exch Counters arm action. 
Agtorns ts SEE, COMPARE and TEST the new 
Actuating 5 | Junior King. Ask your PIC Repre- 






sentative or write. 


Tel SC ea hiok lore) 
Telit eM olama tel ti 


Proouction Instrument Company 
700-04 W. Jackson Blvd., Chicago 6, IM. 


UNIMAX 
WL snap-acting switch 


One-piece contact-and-terminal members, pre-posi- 
tioned and held by the molded phenolic case provide a 
low-cost assembly that cuts your switch costs and assures 
minimum losses in the switching circuit. 

And quick-connect terminals, standard in modern 
wiring harnesses, speed up your wiring — for further savings. 


Rated at 15 amp. 125/250 volts a-c. 
Write today for data sheet. 


UNIMAX 


DIVISION OF THE W 
Ce aCe 


L. MAXSON CORPORATION 


NEW YORK 1, N. Y. 











Sub-Miniature 


PILOT LIGHTS 


A great aid 
to miniaturization 
Require a single 15/32” hole MUZtZ 


All lens colors Madaug 
eee CRAMPED 











PLASTIC B.E5 
PLATE 
LIGHT 
ASSEMBLIES 
A) No. TT-S1; No. TT-SIA with No. 327 
lamp. For edge lighting. Red or 
other color filters, black top. 
B) No. €-3730-111; for Mil-7788 panels. 
C) No. 41930; light shield. 
0) No. 1930-111; non-dimming. 
8 > 11-1830-111; mechanical dimmer. 
Al 


SUB-MINIATURE 
USSSEMSLY. INDICATOR LIGHTS 


(All illustrations are approx. actual size.) 





. $1896-111; polaroid dimmer. 
il assemblies accommodate midget 
flanged base lamps like this one 
(actual size); easily replaced. Available 
for voltages of 1.3, 2.7, 6, 14, and 28. 

Any assembly available, complete with lamp. 
SAMPLES ON REQUEST — NO CHARGE 
Write for Catalogue L-153 


Foremost Manufacturer of Pilot Lights 


DIALIGHT 


CORPORATION 


60 STEWART AVE. « BROOKLYN 37, N.Y. 
HYACINTH 7-7600 





Available 
through 
HOLO-KROME 
Authorized 
Industrial 
Distributors 


THE HOLO-KROME SCREW CORP. © 
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HARTFORD 10, CONN. 


TAPES, MEASURING 

Keuffel & Esser Co., Hoboken, N. J 
TELEPHONES 

Crouse-Hinds Co., Syracuse 1, N. Y. 


Kellogg Switchboard and Supply Co., 79 


W. Monroe, Chicago 3, Ill. 
National Pneumatic Co., Inc., Holtzer 
Cabot Div., Boston 19, Mass. 


TEMPERATURE CONTROLS 


See Controls, Pressure and Temperature; 


Relays; Switches ; 


Thermometers ; 
Thermostats. 


TERMINAL, BLOCKS. See Strips. 
TERMINALS. See Lugs and Terminals 


TESTING CHAMBERS, See Chambers 


Test. 


TESTING INSTRUMENTS. See Instru- 
ments. Also Tools, Portable, 


THERMAL SWITCHES. See Switches. 


THERMISTORS 
Carboloy Dept. of General Electric Co. 


11109 E. 8 Mile Road, Detroit 32, 


Mich. 


THERMOCOUPLES 
7 ? Co., Ine., 113 Astor, Newark 5. 


Bristol Co., Waterbury 20, Conn. 

General Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. Y. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 

Rockbestos Products Corp., New Haven 4, 
Conn. 

Thermo Electric Co., 109 Fifth, Saddle 
River Township, Rochelle Park P. be 


N. J. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 
Wheelco Instruments Div., Barber-Colman 

Co., 1203 Rock, Rockford, Ill. 


THERMOMETERS 


Bristol €o., Waterbury 20, Conn. 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 

TAGliabue Instruments Div., Weston Elec- 
trical Instruments Corp., 614 Freling- 
huysen Ave., Newark 5, N. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 
Wheelco Instruments Div., Barber-Colman 

Co., 1403 Rock, Rockford, Il 


THERMOPLASTIC WIRE. See Wire and 
Cable, Insulated. 


THERMOSTATIC BIMETALS 
at & Co., Inc., 118 Astor, Newark 5, 


Brainin Co., C. S. 318 Washington, Mt 
Vernon, N. 
Bristol Co., 153 Bristol Rd., Waterbury 


Chace Co., ¥. M., 1608 Beard Ave., De 


General Plate Div., Metals and Controls 
Corp., 410 Forest, Attleboro, Mass 


THERMOSTATS 


>. Manufacturing Co., Columbus 16, 

oO 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 

Barber-Colman Co., Dept. I, 1203 Rock, 
Rockford, Ill. 

Bristol Co., Waterbury 20, Conn. 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 

Fenwal, Inc., 19 Pleasant, Ashland, Mass. 

General Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. Y. 

Mechanical Industries Production Co., 217 
Ash, Akron 3, io 

Mercoid Corp., 4227 W. Belmont Ave.. 
Chicago 41, Il. 

Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngswood, Pa. 

Spencer Thermostat Div., Metals & Con 
trols Corp., 110 Forest, Attleboro, Mass. 

Stevens Mfg. Co., Inc., Mansfield, Ohio 

Still-Man Co., 429-33 H. 164th, New York 
we, Me x. 

Therm-O-Disc, Inc., 127 Crouse, Mans 
field. Ohio 

=. Engineered Products, Inc., Bedford, 

0 

United Electric Controls Co., 98 School, 
Watertown, Mass. 

Westinghouse Electric Corp., 180 Mercer 
St., Meadville, Pa. 

Wheeilco Instrument Div., Barher-Colman 
Co., 1403 Rock, Rockford, Il 


TIMERS, MOTOR 


Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis. 

Automatic Electric Mfg. Co., 60 State 
Mankato, Minn. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Cramer Co., Inc., RB. W., Box 8, Center- 
brook, Conn. 

—— Co., 210 E. Sixth, Dayton 2, 


hio 
— Signal Corp., 202 20th, Moline 1, 


General cee Co., Apparatus Sales Div., 
Schenectady 5. . 
Hansen Mfg. Co., Ine., Princeton 8, Ind 


Haydon Co., A. W., 234 N, 
as, 2,00, a 
aydon g. »» Ime., § 
; cngtan, Tne. 606 Kin, Ter- 
ndustria mer Corp., 131 
; ark a »%. Osden, New. 
nternationa gister Co., 262) 

ington Blvd., Chicago 12, mm Wash. 
Mercoid Corp., 4227 W. 1 
pehicago 41. "TIL Belmont Ay, 

nnwo umechron Co., 724 

town Ave., Pittsburgh & Pa, ® Pranks. 
Soreng Products Corp., 

Schiller Park, Ill 
Square D Co., 4041 N. Richa 

kee 12, Wis. rds, Milway. 
Struthers-Dunn, Inc., Lamb’s Rd. Pit 
Ward’ Ceocard lectrle Ca, 4 tan 

ar ectric 

Mount Vernon, N. c a Fe 
w inenaws Htectrie © OP er inten 

Center, Bldg. No. 3, 401 berty 

Pittsburgh 22, Pa. Are, 
Zenith Electric Co., 152 W. Ww 

cago 10, Ill. alton, Cat. 


TIME SWITCHES. See Switches, 


TOOLS, PORTABLE 


Barber-Coleman Co. Dept. J, 1403 
Rockford, Til. (Hardness Testing) - 
High Speed Hammer Co., Inc., 309 N 
y , 


9551 Soreng Ave, 


Norton, Rochester 21, N. Y. 
Keller Tool Co., Grand Haven, Mich 
(Pneumatic) . 
Master Appliance Mfg. Co., Bridge & 
Ontario, ne. Wis. 
Scruggs Co., Loyd, 1022-32 N. sj 
Louis 1, Mo. mth, & 
naeeee & Son, Inc., Joseph T., Chicago, 
Syntron Co., Homer City, Pa. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. (Terminal Tools) 
United States Steel Supply Div., United 

States Steel Corp., 208 8. Le 
Chicago 4, Il. 
Utica Drop Forge & Tool Co., Utica 4 
N. Y. (Welding Tool) . 


TRACING CLOTH, FILM and PAPER 


Bruning Co., Inc., Chesies, 4700 Montrose 
Ave., Chicago 41, Ill 

Eastman Kodak Co » Rochester 4, N. Y, 

Keuffel & Esser Co., Hoboken, N. J. 


TRANSDUCERS, PRESSURE 


Automatic Temperature Control Co., Ine., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Servomechanisms, Inc., 500 Franklin Ave, 
Garden City, L.I., N.Y. 


TRANSFER SWITCHES. See Switches. 


TRANSFORMER HOUSINGS. See Cabi- 
nets. Sheet Metal. 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp Aur- 
iliaries. 


re eas. INSTRUMENT 


Acme Electric Corp., 3510 Water, Cuba, 
a 


Chicago Standard Transformer Corp., Div. 
of Essex Wire, 3501 W. Addison, Chi- 
cago 18, Ill. 

Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, Ill. 

Dano Electric Co., 93 Main, Winsted, 


nn. 

Electran Mfg. Co., 1901 Clybourn Ave., 
Chicago 14, Ill. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., {oa Sales Div., 
Schenectady 5, N. 

General Transformer Co., 18240 Harwood 
Ave . Homewood, II. 

Keystone Products Co., 904-6 23rd, Union 
City, N . 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
a —— Co., 4633 W. 16th, Chicago 

0, \ 


Standard Transformer Co., Warren, Ohio 

Trenton Transformer Corp., Box 568-E, 
Trenton, N. J. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 14 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
fame Electric Corp., 3510 Water, Cubs, 
7 


Chicago Standard Transformer Corp., Div. 
of Essex Wire, 3501 W. Addison, Chi- 
cago 18, Iii. 

Comar Electric On. 3349 W. Addison, 
Chicago 18, Ill. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Electran Mfg — 1901 Clybourn Avé., 
Chicago 14, 

Freed Transformer Co., Inc., 1736 Welt 
field, Brooklyn (Ridgewood) 27, N. ¥. 

General mmontets Ce, spomues Sales Div., 
Schenectady 5, N. Y. 

General Transformer - 18240 Harwood 
Ave., Homewood, Ill 

Hevi Duty Electric Co., Milwaukee 1, 
Wisconsin 

Hindle Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J. 

Joffries Transformer Div., Leach Corp. 
1710 E. 57th, Los Angeles 58, Calif. 

Kenyon Transformer > , Inc., 840 Barry. 
New York 59, N. “ 

Keystone Products co, 904-6 23rd, Un 
City, N. J. 


— 


To communicate with any monufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245 
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Jucwarzed Tusulatiou 
BETTER CONNECTIONS 


JONES BARRIER 
TERMINAL STRIPS 


Leakage path is increased—direct shorts from frayed 


ARTI 


terminal wires prevented by bakelite barriers placed 
aT Tcl eee LU a he a et 
Pr Ce i ed ot Ce 
Pee CMU ue eae 


Jones Means Proven Quality 


filustrated: Screw Terminals—Screw and Solder Terminals — 
Screw Terminal above Panel with Solder Terminal below. Every 





No. 2-142-%W 


type of connection. 

Six series meet every requirement: No. 140, 5-40 screws; 
No. 141, 6-32 screws; No. 142, 8-32 screws; No. 150, 10-32 
screws; No. 151, 12-32 screws; No. 152, %-28 screws. 

Catalog No. 20 lists complete line of Barrier Strips, and other 
Jones Electrical Connecting Devices, Send for your copy. 


NITED-CARR FASTENER 


o.2..<. 


Enclosures and Panels 
Custom Built 


Your Print or Specs 
will receive 
our prompt attention 















Sheet Metal H. F. cox co. 
Fabricating for the 601 OTTAWA AVE. N.W. 
Electrical Industry GRAND RAPIDS 2, MICH. 
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Maximum accuracy 
—Corning Type N 


For high temperature 
operation — Corning 
Types S and R 


5 reasons 


why Corning film-type resistors meet 
your most exacting circuit needs 


1. They’re Stabile « The resistive element of Corning Re- 
sistors is so stable it can be cycled from near absolute zero to 
red heat without impairing its electrical properties. These re- 
sistors withstand high-ambient and high-operating tempera- 
tures. 


2. They’re Moistureproot ¢ Corning Resistors are im- 
pervious to moisture. They meet specifications for maximum 
resistance change under moisture resistance tests of MIL-R- 
10509A and MIL-R-11804A. 


3. They’re Durable « No need to coddle Corning Re- 
sistors. Drop them or scratch them. Neither affects them. The 
film material is fired in at a red heat and makes an integral 
contact with the heat-resistant base. You end special handling 
and assembly costs. 

4. They’re Quiet « No need to use oversize resistors to 
overcome solder heat noise. Fired-in-silver bands afford low- 
load resistance, low-noise termination. These resistors are so 
quiet, noise is difficult to measure. Excellent for signal-level, 
high-gain amplifier stages. 


S. They’re Space-Saving * You can couple Corning 
Resistors close—without damage or fear of creating noise. 

That’s not all! Corning Resistors have other important 
characteristics to help you. And there are 16 different types, 
covering a resistance range from 10 ohms to 1 megohm; rat- 
ings from 2 watt to 150 watts. Write today for technical 
descriptions of all of them. 





7 | CORNING GLASS WORKS 
CORNING, N.Y. 


New Products Division Comming meant research i Cllatd 
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-o-Give positive 
control of multiple 
complex circuits ! 


The versatility of Ledex Relays makes it possible to produce 
special switching combinations for specific applications. Step- 
ping or selective controls are available depending upon the 
requirements. A wide range of operating voltages can be used 
by selecting the proper Ledex coil wire size. 


HERE’S HOW A LEDEX RELAY OPERATES... 

A LEDEX ROTARY SOLENOID provides the mechanical power to 
drive the gang of rotary, wafer type switches. SELECTIVE CONTROL 
| —The commutating switch of the Ledex in combination with the 
| control wafer switch makes it possible to select the multiple circuits 
| to be connected by a single manually operated switch. RATCHETS 
gre used to transmit the oscillating action of the Rotary Solenoid 
to the Relay rotor shaft. CIRCUIT WAFERS are produced in combin- 
| ations of 8, 10, 12, 18 and 24 positions. All wafer sections are 
versatile in application. For example the 12 position wafer switch 
may be designed to utilize almost any of the factors of 12 such 
as 1P-12T, 2P-6T, 3P-4T, or 4P-3T. The clips and rotors of the wafer 
j switches ore of silver alloy. For most applications the switch insulation 

is of wax-impregnated bakelite. Ledex Relays are available with foot, 
flange or panel mountings. 
i The Engineering staff of G. H. Leland, Inc., will assist you in de- 
veloping solenoid operated Relays best suited to your products! 


WRITE FOR DESCRIPTIVE LITERATURE TODAY! 


G. H. LELAND, INC. 


123 WEBSTER ST., DAYTON 2, OHIO 
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Moloney Electric Co., 5390 Bircher Blvd., 
St. Louis 20. Mo. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 

om Electric Co., 4633 W. 16, Chicago 50, 


Standard Electrical Products Ce., 2240 E. 
Third, Dayton, Ohio 

Trenton Transformer Corp., Box 568-5. 
Trenton, N. J. 

United Transformer Co., 150 Varick, New 
York 18, N. Y. 

Wagner Electrical Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 

Westinghouse Electric Corp., 


Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


TRANSFORMERS, RADIO CIRCUIT 
fome ee Corp., 3510 Water, Cuba, 


Chicago Standard Transformer Corp., Div. 
of Essex Wire, 3501 W. Addison, Chi- 


cago 18, Ill. 
Comar Electric Co., 3349 W. Addison, 
93 Main, Winsted. 


Chicago 18, Ill. 
Dano Electric Co., 
Co., 1901 Clybourn Ave., 
Chicago 14, Ill 


Conn. 

Electran Mfg. 

Epco Products, Inc., 2500 Atlantic Ave., 
Brooklyn 7, N. Y. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton oa 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Transformer Co., 18240 Harwood 
Ave., Homewood, III. 

Hindle Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J. 

Keystone Products Co., 904-6 23rd, Union 
City, N. J. 

Moloney Electric Co., 5390 Bircher Blvd., 
St. Louis 20, Mo. 

Nothelfer Winding Sahesetenton, 11 Albe- 


marle Ave., Trenton 3, N. J. 
one Spastete Co., 46383 W. 16th, Chicago 
0 


Standard Electrical Products Co., 2240 B. 
Third, Dayton, Ohio 
Torwico Electronics, Inc., 965 Freling- 


huysen Ave., Newark 5, N. J. 
Trenton Transformer Corp., Box 568-B, 
Trenton, N. J. 
United Transformer Co., 150 Varick, New 
York 13, N. Y. 


TRANSFORMERS, VARIABLE 
VOLTAGE 
ome _— Corp., 3510 Water, Cuba, 
Comar Flectric Co., 8349 W. Addison, 
Chicago 18, Ill. 
1901 Clybourn Ave., 


Electran Mfg. Co., 
Chicago 14, Il. 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

Hevi Duty Electric Co., Milwaukee 1, 
Wisconsin 

Raytheon Mfg. Co., Equipment Sales Div.. 
Dept. 6120-EM, Waltham 54, Mass. 

Standard Electrical Products Co., 2240 E. 
Third, Dayton, Ohio 

ee Electric Co., 83 Laurel, Bristol. 
onn. 


TRANSISTORS. See Semi-Conductors. 


TUBES, CATHODE RAY 

Du Mont Laboratories, Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J. 

General Electric Co., Apparatus saies Div., 
Schenectady 5, N. Y. 

Wares Products Co., Inc., Philadelphia 
25, Pa. 


TUBES, ELECTRON (Industrial) 

Amperite Co., Inc., 561 Broadway, New 
York 12. N. Y. 

re. 127 Sussex Ave., Newark 


7, N. J. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 
Ravtheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
Victoreen Instrument Co 3800 Perkins 
Ave., Cleveland 14, Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


TUBES, METALLIZED GLASS. See 
Glass. Technical. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBES, THERMOCOUPLE 


Bristol Co., Waterbury 20, Conn. 
Kanthal Corp., 3 Amelia Place, Stamford, 
Conn. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass, Bronze and Copper 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 20, Conn. 
Chase Brass & Copper Co., Waterbury 20, 
‘onn, 


General Plate Div., Metal 
. e - Arne Attleboro,” aunt 
nternationa ickel Co., : 
ier York 5, N.Y. Ine. 61 Wa 
evere Copper Brass, 

Ave., New York 17, is i 230 Park 


TUBING, PAPER 
Cleveland Container Co., 62 
Ave., Cleveland 2, Ohio B&tberten 
Continental-Diamond Fibre 
ms. oe 
Nieman ros., 
paves Long island City 1, Ney Pit 
Paramount Paper Tube Corp., a 
ve othe, Ft. — 2, Ind. $12 Latay. 
recision ‘aper ube_ Co., 
Charleston, Chicago 47, IL = WwW. 
Stone Paper Tube Co., Ine., 999. 
Franklin, N.E., Washington 17, p, $2 


&., Newat 
Inc., 37-05 


TUBING, SILVER. See Sil 
Alloys. . ver and Stier 


TUBING and SLEEVING, 

FABRIC. (Textile or Glass-Fibn Woes 

with lacquer, varnish or synthetic resin.) 
Bentley, Harris Mfg. Co., 1 

oe Pa a Barklay, 
Brand Dielectrics, Inc., 57 Nor 

mantic, —— th, Willi. 
Continental-Diamond Fibre (Co, 

13, Del + Newark 
Corning Glass Works, Corning, N. y. 
Insulation and Wires, Inec., $435 Choy. 

teau Ave., St. Louis 3, Mo, 
Insulation Manufacturers Corp., 565 Ww 

Washington Blyd., Chicago 6, Tl, 
Irvington Varnish & Insulator, Diy, ¢ 

Minnesota Mining & Manufacturing Cp, 

9 Argyle Terrace, Irvington 11, N. J 
Natvar Corp., 207 Randolph Ave., Wood. 

bridge, N. J. 

Thompson Fiber Glass Co., H. 1, 1733 

Cordova, Les Angeles 7, Calif, 
Varfles Sales Co., Inc., 309 N. Jay, Rome, 


Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave, 
Pittsburgh 22, Pa. . 


TUBING and SLEEVING, EXTRUDED 
PLASTIC 


Brand Dielectrics, Inc., 57 North, Wil- 
mantic, Conn. 

General Electric Co., Chemical Diy,, 1 
Plastics Ave., Pittsfield, Mass. 

Insulation and Wires, Inc., 8435 Chou- 
teau Ave., St. Louis, 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, IM. 

Irvington Varnish & Insulator, Div, of 
Minnesota Mining & Manufacturing Oo, 
9 Argyle Terrace, Irvington 11, N. J, 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 
Phalo Plastics Corp., Commercial & Fa- 

ter, Worcester 8, Mass. 
Polymer Corp. of Pennsylvania, Reading, 
P 


a. 

Rogan Brothers, 3027 N. Monticello Ave, 
Stokie, » 

Vestn Sales Co., Inc., 309 N. Jay, Rome, 


TUBING, STEEL. See Steel. Commercial 
Grades and Forms. 


TUNGSTEN (See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


UNDERCUTTERS, MICA. See Mica Un- 
dercutters. 


VACUUM PUMPS. See Compressors & 
Pumps. 


VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes, Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 


Automatic Switch Co., 
Orange, N. J 

Automatic Temperature Control Co., Inc. 
5234 Pulaski Ave., Philadelphia 44, Pa 

Barber-Colman Co., Dept. J, 1403 Rock, 
Rockford, Ill. 

Bristol Co., Waterbury 20, Conn. 

General eee Oo, (oan Sales Div., 
Schenectady 5, N. . 

Mercoid Cup... aaet W. Belmont Are. 
Chicago 41, ° 

Skinner Electric Valve Div., Skinner 
Chuck Co., 108 Edgewood Ave., New 
Britain. Conn. 

Soreng Products Corp., 9551 Soreng Are., 
Schiller Park, Ill. 

Vaivair Corp., 956 Beardsley Ave., Akron 
seit oo Electri Corp. Gateway 

Westinghouse electric 9 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


393 Lakeside Ave., 


VARNISHED FABRICS. See Fabrics, Ib- 
sulating. 


VARNISHES, COMPOUNDS and 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. ide 

Bakelite Co., A Division of Union Carb 
& Carbon Corp., 300 Madison Art, 
New York 17, N. Y. 5 

Borthig Co., Inc., George C., Bor 115. 


East Rutherford 3, N. J 
* as a ne 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245 
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Identify Wires Permanently 


Easy fo apply, replaces obsolefe string 
and paper identification methods. 


+ Aluminum, steel, brass, 
or zinc. 

«Big variety, all styles 
and sizes. 

efor aircraft, radio, 
telephone, motor and 
— manufacture, 


les and 
vn, Ties Request. 


NATIONAL BAND & TAG CO., Dept. 9-864, Newport, Ky. 
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asia, ag fn “i Popular 


ckage is 
making Dies and h =») 


8-oz. can fitted with 
= Bakelite cap holding 
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soft-hair brush for _ 
plying right at benc 
metal surface ready for 
layout in a few minutes. 
The dark blue background 
makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 


nt accuracy. 
AME Bee 
Seal Write for sample 
m1 ep vine He" on company letterhead 
1 





= THE DYKEM COMPANY 
———— st 2303F North llth St. « St. Lovis 6, Mo. 








Reader 
Inquiry 
Facility 


e If whatever appears anywhere in this 
issue, either in the editorial or advertising 
pages, stimulates a desire for additional 
information, it is only necessary for read- 
ers to record their interests on any one of 
the postcards on page 245, in the manner 
suggested. The publisher will function 
for readers, immediately contacting the 
sources for the data requested, or for- 
warding reprints. 
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SPECIALS 
may 
match 
the 
prices 
of 

STANDARDS 


If ordered in fair quantities, recessed 
hex head screws cost no more than 
standard machine screws, and actually 
much less than trimmed hex head 
Screws. 

The saving results from elimination 
of one production operation, without 
loss of mechanical values. The differ- 
ence is in appearance. And even that 
may be in favor of the recessed head. 

To order only, made to standard 
dimensions in sizes to suit your needs 
or to your specifications. 

Get our prices and deliveries on 
your requirements. In fact write us 
about special upset, and rolled thread 
products of any kind. The cost may be 
lower than you think. 





MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


WRITE FOR 44 NORWOOD ST., TORRINGTON, CONN. 
OUR CATALOG 
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Equip Your Own Products 


with SYV7RONV 
SELENIUM RECTIFIERS 


... insure top performance 
wherever low-costa-c tod-c 
conversion is required... | 





Business Machines 
Time Clocks 


d-c Motors 
Elevator Controls 





“Metallic—Dry Cell’ 


For almost every product re- 
quiring a-c to d-c current 





Air Raid Sirens 


conversion. Compact — high 
Burglar Alarms 


capacity—no warm-up period 
required — withstand contin- 
uous, heavy duty service. Pro- 
duced by vacuum process that | 
permits greater power capaci- 





Circuit Breaking, 


1es. 
Tripping and Reclosing hes 


In sizes from tiny 1 inch 


cells up to forced 
cooled 30,000 watt stacks. 


square 





Arc Welders 
Bottery Chargers 


Write today for complete 





catalogue data—free 


Railwa Signaling | 
and Telegraphy | 






SYNTRON COMPANY 


490 Lexington Ave. Homer City, Pa. 






416 


Brand Dielectrics, Inc., 57 North, Willi- 
mantic, Conn. 
Dow Corning Corp., Dept. AEI-22, Mid- 


lan 
du Pont de Nemours & Co., m3. 
Finishes Dept., Wilmington 98, Del. 
Durez Plastics & Chemicals, Inc., 1310 
Walck Road, North Tonawanda, N. Y. 
General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator, Div. uw 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J 
Mica Insulator Co., Schenectady 1, N. 


+ 


Inc., 


¥. 


— Mining & Mfg. Co., St. Paul 
> nn. 
Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, P 


a. 
Zophar ~~ Inc., 117 26th, Brooklyn 


VARNISHES, FINISHING. See Lacquers, 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 
V-BELTS. See Drives, Belt. 
VIBRATORS 


Aerovox Cerp., New Bedford, Mass. 

——- Television & Radio Co., St. Paul 
‘ nn. 

Bristol Co., Waterbury 20, Conn. 

> Co., Inc. P. R., Indianapolis 
» Ind. 


VIBRATION TEST MACHINES 

General Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. Y. 

Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 22, Pa. 


VOLTAGE REGULATORS. See Regula- 
tors, Voltage; Transformers, Variable 
Voltage. 


VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings and 
Bushings. 


WASHERS, FLAT. See Fasteners. 


WAXES and COMPOUNDS 


Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave.. 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, Ill. 


Dow Corning Corp., Dept. AEI-22, Mid- 
land, Mich. 
General Electric Co., Chemical Div., 1} 


Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 
Mica Insulator Co., Schenectady 1, N. Y. 
a Mining & Mfg. Co., St. Paul 
, Minn. 
Zophar Mills, Inc., 117 26th, Brooklyn 
32, N. Y. 


WEDGES and PEGS, ARMATURE 


Insulation and Wires, Inc., 3435 Chouteau 
Ave. St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. 


WELDING EQUIPMENT 


General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y¥. (Arc) 

Mullenbach Electrical Manufacturing Co 
2300 E. 77th, Los Angeles 58, Calif. 

Revere Copper & Brass Yee. 230 Pari 


Ave., New York 17, N. 

Utica poe Forge & Tool Corp., Utica 4, 
a. ee 

Westinghouse Electric Corp., P.O. Bo 
2025 Buffalo 5, N. Y¥. (Flexarc) 


WELD NUTS. See Fasteners. 


WHEELS, BLOWER 

Master Appliance Mfg. Co., Bridge & On- 
tario, Racine, Wis. 

Torrington Manufacturing Co., Torrington. 


Conn. 

WINDING MACHINES. See Coil Wind- 
ing Machines 

WIRE and CABLE, BARE 

Alloy Metal Wire Div., H. K. Porter 
Co., Inc. of Pittsburgh, Prospect Park, 
Pa 


American Brass Co., Waterbury 20, Conn 

American Steel & Wire Div., U. 8S. Steel 
Corp., Rockefeller Bldg., Cleveland 18, 
Ohio 

Anaconda Wire and Cable Co., 25 Broad 
way, New York 4, N. Y 


Chase Brass & Copper. Co., Waterbury 20 


Conn. 
Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y 


Essex Wire Corp., Fort Wayne 6, Ind. 

General Cable Corp., 420 Lexington Ave., 
New York 17, N. Y. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Page Steel & Wire Div., American Chain 
& Cable, Monessen, Pa. (Stainless or 
Carbon Steel Armature Bending) 

Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind. 

Roebling’s Sons Co., John A., 

Colorado Fuel & Iron Corp., 

° > 


Sub. of 
Trenton 





To communicate with any manufacturer whose name appears 


Rome Cue Orr. Rome, N. Y¥ 
yerson Son, Inc., J , 
a c., Joseph T., Chicago, 


WIRE and CABLE, INSULATED 
Asbestos 


Rubber ry 
Varnished Fabric (Q) 
Thermoplastic (T) 
Coaxial Cable (Xx) 


Alden Products Co., 1125 

aoe Mass. ; N. Matn, Brock. 
merican Phenolic Corp., 

aiAte., Chicago 50, Ti (xy & Ste 
merican Stee Wire Div., U. 8. 
Corp., Rockefeller Bldg., Clevelans tt 
Ohio ute.. u 


Anaconda Wire and Cable Co. 
way, New York 4, N, ya atoe 
Belden Mfg. Co., 4638 W. Van Bare 
pont, i Til. (ABTX) . 
ran electrics, Inc., § v 4 
— Conn. (T) " North Wi. 
Carol Cable Co., Div. of 
Inc., Pawtucket, R. I. Coonemng Co, 


Chase Brass & Copper is 
Conn. CX) beer Co, Wetettany %, 


a ; 
ve Cable Corp., Chester, New York 
Cornish Wire Co., Inc., Church, 
pkoTk TN, ¥. (BE) ” » New 
essex Wire Corp., Fort ayne 

(BT) Warne ¢, Ing 


Federal Telephone and Radi 
Kingsland Rd., Clifton, Nea ri) 


General Cable Cor 1 Lexington Ave. 


a a te st. Ge 
enera ectric .» Cons 
rials Div. Bridgeport 2, Com tae 


Hitemp Wires, 26 
pmiee I, Tal Coenen re 
alo Plastics Corp., Comm 
ow Worcester 8, Mass. rrK) aad 
Phelps-Dodge Copper Products Corp. 
pivayne. Ind. (ABCTX) ts Cito. es 
verside anufacturing and Electrica) 
Supply Co., 10227 Michiga: 
core Mich. a Oa 
ockbestos Products Corp., N 
Conn. (AT) 7 owes 
Roebling’s Sons Co., John A., Sub. of 
a Fuel & Iron Corp., Trenton 


Inc., 
(T) 


Rome Cable Corp., Rome, N. Y. 
Royal Electric Co., Inc., Povey L 


R an ce d & Co 
unze r Wire .. 4723- > 
rose Ave., Chicago 41, Ill. t0-41 Maw 


U._8. Rubber Co., Rockefeller ‘ 
York 20, N. Y¥. Cute, ie 


WIRE FORMS. See rings, 
Fiat; Stampings, Motel ee 


WIRE, MAGNET 


Acme Wire Co., 1255 Dixwell Ave, New 

— ‘ Conn. . 

Anaconda Wire and Cable Co., 25 . 

waits MST. TS" Seah of van tee 
elden g. ~ we a 
Chicago 44, Ill. = im 

am Brass & Copper Co., Waterbury 20 
‘onn. 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Cable Corp., 420 Lexington Ave. 
New York 17, N. Y¥ 

General Electric Co., Apparatus Sales Dir., 
Schenectady 5, N. Y. 

Hitemp Wires, Inc., 26 Windsor Ave. 
Mineola, N. Y. (T) 

Phelps-Dodge Copper Products Corp., Inca 
Manufacturing Div., Fort Wayne, Ind 

ee Products Corp., New Haven 4, 
‘onn. 


Roebling’s Sons Co., John A., Sub of 
Colorado Fuel & Iron Corp., Trenton 
a ae 


Rome Cable Corp., Rome, N. Y. 
Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 


WIRE, MAGNETIC RECORDING. Se 
Magnetic Recorder Components. 


WIRE, RESISTANCE 

Alloy Metal Wire Div., H. K. Porter Co, 
Inc. of Pittsburgh, Prospect Park, Pa. 

Bristol Co., Waterbury 20, Conn. 

Driver Co., Wilbur B. 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg., Co., 4445 Lawton Ave., De- 
troit 8, Mich. 

Jelliff Mfg. Corp., C. 0., Southport, 
Conn, 

Kanthal Corp., 3 Amelia Pl., Stamford, 
Conn. 

Ney Co., J. M., 371 Elm, Hartford, Conn. 


WIRE STRIPPERS. See Strippers, Wire 
WIRING DUCTS. See Ducts, Wiring. 


WIRING HARNESSES. 
and Assemblies, Wire 


See Harnesses 


WORMS AND WORM WHEELS. See 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw Keys and Wrenches. 


YARNS, BRAIDING & SERVING. Set 
Fabrics, Insulating. 


ZINC 


Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Broadway, New 
York 5, N. Y. 7 

New Jersey Zinc Co., 160 Front, New York 
Tons oe 


—— 


in this issue use READER INQUIRY FACILITY, page 245 
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“HOW MEYERCORD 
SERVES INDUSTRY” 
No. 1 of a Series 


Electrical 


LEAKAGE - SHORTS - BREAKDOWN 





ee 


MEYERCORD 


VO A ab RS 
tal eC ay 


Your Product 





Here’s a way to shave production costs starting in the 


blueprint stage... 


a complete and continuous service to 


you and everyone in your organization concerned with 
product development and merchandising. 

Meyercord Nameplate Decals identify your product and 
instruct Consumers in its use. We produce Meyercord 
Nameplate Decals for any commercial surface . . . for any 


temperature condition 


.. + for any production run, short 


or long. And we take over the design problem. 


Your Meyercord repre- 
sentative will show how our 
decals surpass in ease and 
speed of application . . . with 
low unit cost. He’ll show you 
how to cut time, labor, and 
material costs . . . and he’ll 


FREE! “Mark-it” Manual 
of Decal Nameplates 


Send today, on your com- 
pany letterhead, for this 
valuable full-color guide to 






‘i 
WRITE FOR = 
BULLETIN 4A 


@ ONLY ONE instrument necessary 
to make high potential tests for 
leakage, breakdown or shorts! 

@ PORTABLE, with rugged steel 
case...Operates in any position! 

@ SAFE to use, with protected test 
leads, shielded high voltage, 
grounded case! 

@ SIMPLE—only three easy steps 
to make a complete test! 


with 


* HYPO” 


JUNIORS 


HIGH POTENTIAL 
_) TESTING 
"INSTRUMENTS 


@ VISUAL INDICATIONS from neon 
lights give positive test results. 
Audible test indication for leak- 
age also available. 


@ RANGES 0-1500 to 0-6000V.A.C. 
output. Other “Hypots” to 
50,000 V.A.C. output at 5 K.W. 


@ WRITE for complete data on 
“HYPOTS” for your jobs. 


every industrial problem in 
marking, identification, in- 
struction, and information. 


place our laboratory at your 
service... without obligation. 


DEPT. A-319 
5323 WEST LAKE ST. 
CHICAGO 44, ILLINOIS 





THE MEYERCORD CO. 
LBL IDI Yo ea 





FOLDING DOUBLE CUPPED WASHER LUGS 


(oom Solderless 


Oem E to Appl 6 (Qeanen 
monte No cceanes eid ented ree | 


One-Piece Construction . 
mmQ) 6 Kal ome cor “ oO | 
000 


| 





Efficient in 


Service 


- niniininis = Skins 


WALSH BLDG. « CINCINNATI 2, OHIO 





“Radio Interference” Reprints 
Available in Quantity 


By circling number 130 on the Reader Inquiry Fa- 
cility postcard (page 245), any reader may obtain a 
single reprint of the 20-page article “How to Suppress 
Radio Interference” appearing in September ELec- 
TRICAL MANUFACTURING. Multiple quantities are 


available at the following prices: 


No. of reprints Price 
25 $12.50 
100 40.00 

200 

300 

500 


Remittances must accompany all orders. 
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ASSOCIATED eel 
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MOOCO OCCT lf J ; 
3794 West Belmont Avenue, Chicago 18, Illinois 


NOW! LOWER COST 
Controlled HUMIDITY CABINETS 2 


BLUE M 
Counterflow 


) TYPE 


laa RE thD 
oe CL aaay 


FEATURES 


HIGH HUMIDITY WITHOUT 
CONDENSATION ON 
TEST SPECIMENS 


AUTOMATIC HUMIDITY CONTROL 


50 to 99% 


DRY BULB TEMPERATURE 


Room to 70°C. 


@ POLISHED STAINLESS STEEL 


18-8, inside and out 


| © POWER SELECTOR SWITCH @ |MMEDIATE INSTALLATION 
Adjusts wattage in 3 steps 


| © INNER GLASS DOOR © COMPLETE RELIABILITY 

re 
| ae [$935.00 
| [$1745.00 
| 












© DIRECTED AIR FLOW 


Vertical pattern 





OTHER STANDARD MODELS AVAILABLE 


Ca 


BLUE M ELECTRIC COMPANY 
138th and CHATHAM, BLUE ISLAND, ILLINOIS 


LOW IN COST HIGH IN VALUE 






417 








industry's ink to 
electrical power! 


The world’s first commutator was 
built for a specific industrial need. 
In 1832, Hippolyte Pixii developed 
a hand-driven bi-polar generator 
for a Parisian electroplating firm. 
Years of design refinements have 
since opened thousands of indus- 
trial uses for commutators. 


Today Nippert precision engineer- 
ing fulfills the most exacting 
industry standards for custom 
commutators. Built-in ruggedness 
and peak performance are the 
hallmarks of Nippert Commuta- 
tors. Sizes from 7/16” to 4”. 


NIPPERT 


ELECTRIC PRODUCTS CO. 


1759 W. Mound St., Columbus 23, Ohio 
Phone: RA-1116 


418 
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Veco Thermistors 
also are sensitive 
to temperature! 


These versatile sensing elements are re- 
sistors with a high negative temperature 
coefficient of resistance — temperature 
goes up—resistance goes down. This 
characteristic makes thermistors useful 
components in electronic circuits as tem- 
perature compensators, surge suppres- 
sors, voltage regulators, automatic gain 
controls, etc. 


They are used also as sensing elements 
in high speed thermometry and tempera- 
ture control for which they are available 
in a multiplicity of forms such as small 
beads, rods, discs, washers, glass, plastic 
or metal probes, or even embedded in 
the tips of hypodermic needles! Because 
of their extremely small size, they assist 
in miniaturization. 


Victory is the important name to re- 
memver in thermistors. This company 
tas done mosi to perfect the materials 
and employ precise quality control in 
their manufacture. You can depend on 
“VECO” thermisiors for absolute uni- 
formity and efficiency. 


To find out how “VECO” thermistors 
can improve your products, write for 
free information. New M-168 kit of 
6 thermistors and 1 varistor with sug- 
gested circuitry. $5.90 postpaid, or avail- 
able at electronics parts wholesalers. 


Victory 


Engineering Corporation 


Springfield Road, Union, New Jersey 
Tel. UNionville 2-7150 


THERMISTORS © VARISTORS 
TEMPERATURE SENSING DEVICES 


ELECTRONIC AND THERMAL 
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and NEVER BEFORE has the 
A. W. HAYDON COMPANY been so 
proud of its contribution... 


In the never-ending conquest of the vast barriers of space 
and time, Douglas goes ever forward meeting every chal- 


lenge that men and machines must face. The newest 
— and brightest — star in the aviation firmament, the 
Douglas DC-7, is truly a miracle of the mastery of men 
over machines... and in this great work sixteen A. W. 
Haydon timing devices play an important part. 


We at A. W. Haydon take pride in our contribution 
toward bringing a mass of metal and machinery into 
integrated performance which meets Douglas high 
standards. Integrated performance 1s born of a multi- 
tude of small component parts, working in perfect 
mechanical and electrical coordination. The A. W. 
Haydon precision timing instruments are a vital part 
of this vast network. 


YA. W. Haydon Time Delay 
Relay is a very important 
component of the automa- 
tic prop feathering system. 


/ A.W. Haydon Time Delay 
Relay times duration of 


DOUGLAS DC-7, the peep Sontearing- 
ultimate in comfort- A. W. Haydon Repeat 
able and safe air Cycle Timer is a vital part 
travel. Swift, luxuri- a the prop deicing equip- 
ous, dependable — the ment. 


new DOUGLAS DC-7 ae 
justly deserves the ac: VW. Hendon a he ce 
occa rel bin pressurization systems, 


The <—— 
Te A.\W-HAYDON 


1 COMPANY 


234 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 


Design and Monufocture of Electro-Mechanical Timing Devices 


(Catalog sent on request) 
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When you use a power drive which is an assembly 
Caer pulleys and belts, chains and sprockets, gearing, 
Pret reducers, etc., you waste time and money in purchasing, handling 
and assembling these various units into the final drive. 
ent power drives designed as complete units with component 
parts matching size for size and rating for rating offer you considerable 
saving in space and money .. . es- 
pecially in the larger sized units. 2 ats ahd 2 
So don't put up with ‘‘make-shift’’ assemblies when you can select 
from Master's broad line, standard units which easily combine to give 
you the RIGHT horsepower, the RIGHT shaft speed, the RIGHT features 
in one compact unit that you can use RIGHT where you want it. 
Use the RIGHT power drive to increase saleability of your motor 
driven products .. . improve the economy, safety, and productivity of 


your plant equipment. That's the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY ¢ DAYTON 1, OHIO 
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New Type S thermostat. 
Same construction also 

in snap-acting Type SA. 
Both made to meet 
Underwriters’ Laboratories 
electrical appliance 
requirements. 


Stemco’s exclusive pin construction 
maintains thermostat calibration long 


4 


The thermostat you're now using in your product maintains calibration for final inspection. 
But what about a hundred — or several thousand — operating cycles later ? 

Thermostat calibration climbs as the adjusting pin wears. But now you can eliminate this — 
condition by specifying Stemco thermostats. Here’s why: 

New Stemco Type S and SA thermostats have a hardened-steel pin* accurately located in 
centerless-ground Steatite. This construction prevents wear and whip, gives virtually linear opera 
tion over thousands of cycles. And because bimetal is electrically independent, there’s no false 
cycling to shorten thermostat life. 

So make sure you get what you pay for in a thermostat —close temperature control for the 
life of your product. And that means Stemco thermostats. oe 


*Pat. App. For 
ean manufacturing company, inc. 


Mansfield, Ohio 





